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Horizontal Car-timber Borer. 


We present with this an illustration of a 
machine which has been designed especially 
for boring timbers used in railway car con- | 
struction, and it is so arranged that a timber | 
can be placed upon the rollers and moved | 
along either by hand or power, while the bit 
can be placed in any position and be made to 
bore atany desired angle. : 

The machine consists essentially of a bed 
in which are placed six 6” rollers as shown, | 
upon which rests the timber to be bored. By | 
a friction gear controlled by the foot treadle 
seen in front, these rolls are driven by pow- 
er, thus moving the timber along to any de- 
sired position, the hand-wheel shown giving 
the hand movement. The frame supporting 
these rollers is bolted to a pedestal which 
supports a column to which is fitted a car- 





riage carrying the boring spindle. This car- 
riage is traversed vertically 26” by means of 
the screw worked by the hand-wheel shown 
at the top of the machine, while the spindle 
hasa traverse through its bearings, or to and 
from the work, of 24’, which is effected by 
the means indicated in the engraving. 

The column swivels in a horizontal plane 
with its center of motion coinciding with the 
center of the driving pulley. The counter- 
shaft is placed abeve and is provided with a 
new device which keeps the belt always in 
proper position and in uniform tension in any 
position. 

The machine is manufactured by The 
Egan Co., 239 to 259 West Front street, Cin- 
cinnati, O. 

—_——_.4>o—___ 
Some New Planers. 


We present with this, engravings (pages 1 
and 2) of two sizes of planers which are tepre- 
sentative of a new line of planers which have 
been brought out by the L. W. Pond Ma- 
chine Co.,of Worcester, Mass. These planers 
range in capacity from 22'x22” to 72x72", 
but all have the same general characteristics, 
our engravings showing the 88'x38" and the | 
60''x60" sizes. 

It will be noticed that the smaller machine 
rests upon very short pedestal legs, which 





give a large bearing upon the floor or founda- 

tion, the bed being very deep. The uprights | 
are also very deep, and of great width of | 
face. The crossrail is raised and lowered | 
by power, and may have two _ heads, as 

shown, or only one. The feed motion has a 
great range, is positive while in action, and | 
runs without friction when not in action, | 
while the belt-shifting apparatus is an im- | 
proved device, all parts of which are readily | 
accessible, and which shifts the belts in the 

approved manner . 
now considered essen- 
tial on all first-class 
machines of this cbar- 
acter. 

The larger ma- 
chine, it will be 
noticed, rests directly 
upon the foundation, 
and is fitted with side 
heads upon the hous- 
ings, which have 
automatic vertical 
feeds. The beds of 
these planers are 
thoroughly cross-tied by webs, and the driv- 
ing mechanism is arranged after the most 





| the most exacting service. 


converts the electricity from the batteries 
into work. In like manner, electric bells, 
watchmen’s record clocks, railway  sig- 





nals, fire alarms, and even telephones, all 
are examples of motors. Mr. Edison 
once exhibited to me a_ telephone, in 
which a small rod attached to the dia- 
phragm of the receiving telephone was 
fitted with mechanism by which its 
rapid longitudinal vibration was convert- 





ed into circular motion, causing a tiny 
wheel to revolve very rapidly. 

The experiments of Barlow in 1826, by 
which an electro-magnet was used to 
cause a continuous revolution, gave rise 
to many ingenious inventions of devices 
for producing rotary motions by elec- 
tricity, some of the experiments being on 
a large scale; so extensive, indeed, that a 
yacht was propelled by one fifty-four 
years ago, and a railway car forty-one 
years ago. 

All of these used the alternate attrac- 
tion and release of an electro-magnet 
giving a reciprocating motion to an ar. 
mature, and this was easily converted into 
rotary motion, and these devices obtained 
their electricity from batteries and were 
comparable as a matter of principle to a 
device which might be made by attach- 
ing a tiny connecting rod and crank to a 
None of these early 
electric motors were of any practical 


telegraph receiver. 
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value whatsoever in serving for motive 


power, 

The electric motor, which is the live 
issue of to-day, is based on the principle 
that, while a dynamo will generate elec- 
tricity if power is applied to revolve the 


ee 


Za 
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armature, yet, on the other hand, if 
electricity is applied to the dynamo the 
armature will revolve. The machine is 
reversible, and this reversibilty has been 


HORIZONTAL CAR-TIMBER BORER. 


approved plan, and gives a relatively high | electric lighting contain a regulator which wisely called by that eminent mechanician, 
belt speed. In designing these planers is operated by a motor. the late Clerk Maxwell, the greatest inven- 
the effort has been to secure machines con- The telegraph receiver is a motor in which tion of the century, 

venient to operate, and at the same 
time sufticiently heavy and strong for 


It undoubtedly re- 
sulted, as far as pub- 


















a lic attention was ever 
called to the matter, 
from a blunder of a 
workman engaged in 
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Electrical Transmission of Power 
for Cotton-mills.* 





putting up some elec- 


Di tric lighting appara- 
A tus at the Vienna 

Exhibition in 1873, 
by which the wires 


By C. J. H. Woopsury, Boston, 


Mass. ) 


Every one of the numerous applica- 


tions of electricity, excepting incan- were connected to one 
descent lighting and chemical pro 


cesses, as electro-plating, require the 


dynamo at one end, 
and another dynamo 
use of electric motors, and some types at the other end, and 
of dynamos used for incandescent when one dynamo 
was started, to the 


surprise of all, the 





X ‘i es other was set into 
Hh A AAA A mR . ie ANY § a rapid motion. 

i As is usually the 
case With such inven- 
tions, there are others 
who allege that this 
well-attested incident 
was the result of de- 
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a sign to illustrate the 


discovery which they 


; fic ‘hai oO re made 
pee eA claim to have made 


NEW PLANERS.—SEE PAGE 2, previously. 


It has been recently 
the electric impulses produced by the work found that Dr. Antonio Pacinotti, the in- 


*Abstract of a paper read before the New Eng- 
at the operator’s hands at the sending key ventor of a magaeto electric machine, wrote 


land Cotton Manufacturers Association. 
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a description of his machine in an Italian 
periodical in June, 1864, in which he says 
that it can be used to generate electricity, or 
as a motor, and he therefore is entitled to the 
credit for the invention of the present elec- 
tric motor. 

The same machine can and has frequently 
been used at various times for a dynamo 
for electric lights, and at other times for a 
motor, but there are numerous mechanical 
and electrical modifications essential to ob- 
tain the best results in an electric motor. 
The first use of an electric motor in any of 
the cotton-mills represented in this associa- 
tion occurred in a thread-mill in Newark, 
where a dynamo was used in 1882 as a 
motor to run a lot of thread-winding ma- 
chines. 

Electric motors are now used for hundreds 
of purposes, but this paper will be confined 
to references to their uses in cotton mills, 

Electric 
tioned to use low pressure currents of elec- 


motors are frequently propor- 
tricity like those employed for direct incan- 
descent lighting. 

There are many places where motors can 
be operated by wires from any of the direct 
incandescent lighting dynamos, but if the 
power required for the motor is more than 


about one-fifth that required to keep the 


whole number of lamps lighted, the lights | 
will rise and fall in brillianey like those in | 
o | 


an electric car when the motor starts and 
stops, and the lighting service be unsatis- 
factory, and the life of the lamps diminished. 

The problem is one which must be worked 
out in each case ; sometimes when a small 
motor is required for use at short intervals 
during the day, it might be the more eco- 
nomical to use conductors from a large 
dynamo, which is already installed for light- 
ing the mill at times. If 


other constant 


service is required from the motor, then a | house was placed in that service 
separate generating dynamo is advisable, | in 1882, and is inas gocd work. 


ay! 


and it may be said that in the generality of | 
work it is preferable to put in a generator 
suitable for furnishing the current to the 
motors, 

The principle holds as good in electric 
apparatus as in all other machinery, that 
more satisfactory results are obtained when 
there is no attempt made to require a more 
varied service from any machine than it is 
fully adequate to furnish, 

It is generally advisable to use electricity 
for the 
higher pressure than that found best suited 


transmission of power at a much 
to incandescent lamps, because there is a 
great saving in copper for conductors, and 
a lesser proportion of the electricity absorbed 
by the resistance of the wires. 

The current of 500 volts pressure used for 
the trolley system of street car propulsion is 
not capable of inflicting serious injury on 
mankind, fatal to 
There have been motors suited for 
circuits, but I 
time there are none of 


although frequently 
horses. 
use on are lighting believe 
that at the present 
them on the market. 

Before deciding to install an electric power 
plant for a service outside of what is already 
fixed by precedent, expense, delays and dis- 
appointment may be avoided by deciding 
how much you are willing to experiment, 
and secondly, how much the party doing the 
work must experiment, before the whole 
installation is in a practical operating con- 
dition. 

The fact should not be lost sight of that 
electricity is merely a substitute for other 
methods of transmission of power; it has its 


Hi 


losses at every step in the course comparable 
with those of the wear and tear and friction 
of shafting and belting. Like them, it also 
costs money, requires attendance, and wears 
out, It does not in any detail give some- 
thing for nothing, but the results in com 
parison with other mechanical means of the 
transmission of power are merely the addi- 





tion of a lot of differences; sometimes these 
differences are on one side of the account, 


and sometimes on the other. 

An installation of motors in one instance 
may be extremely economical, and in another 
highly expensive, in comparison to ordinary 
methods of transmission of power. 

Electric motors, like water-wheels or steam 
engines, have their highest efficiency at a 
point near to their full proper load, and on 
either side their efficiency in the percentage 
of electricity converted into work is dimin- 
ished. The practical operation of some 
motors has been improved by the use of fly- 


wheels. 

In its application for 
service, the most simple uses 
variable 


mill 


are those requiring a 
speed and direction, largely on 
account of causes outside of the 
electrical conditions in the con- 


struction of such motors. It 





is especially advantagecus for 
elevators in storehouses or 
lother buildings not requiring 
| power elsewhere, A motor can 
| be attached to any elevator ma- 
| chinery operated by a belt, and 
| the elevator car managed in the 
| same manner as before, so that 
| the men have nothing either to 
learn or to forget. The first 
motor used for operating an 
elevator in a cotton-mill store- 
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NEw PLANERS. 


ing condition to-day. 
larger field, is in its application for railways 
in mill yards and buildings. The Salmon 
Falls Manufacturing Company has 2,100 feet 
of track in the mill yard, and is operating a 
trolley system of cars to move all their cot- 
ton, supplies, cloth and coal with two men, 


thereby dispensing with the services of a 
team and three men all of the time, and a 
fourth The car 


makes an average speed of 600 feet per min 


man a part of the time. 
ute, and is always ready for service when 
Other mills 
use clectric railroads from the cloth room to 


ever the water-wheel is running, 


the storehouse with even greater reduction in 
cost of moving the load. There are two sys- 
tems of overhead trolley propulsion. The or 
dinary single overhead wire, with the current 
returning through the wheels to the rails, 
and thence back through the earth to the dy- 
namo, is the simplest and the only one that 
has a practical system of switches in the 
overhead. This contains a 
serious objection in the electric sparks con- 
stantly occurring in the contact of the wheels 
with the rails, and liable to ignite any com- 
bustible there, and therefore 
safely used inside of mills. For inside use 
it is necessary to use the double overhead 


wires system 


could not be 


wire system, by which the circuit is made 
between the two wires, without using the 
rails as couducters, In either case, the over- 
head wires should be thorougbly protected 
by guard wires whenever there is a_possi- 
bility of telephone or other wires falling 
upon them. 

Electricity is filling a most useful purpose 


Another use, having a | 


in operating traveling cranes, and the few 
storehouses in mills which are provided with 
traveling cranes use them at such infrequent 
intervals that it is probable that hand-power 
is still the cheapest method of operation, but 
for erecting shops and other places where 
constant required, electricity 
affords great advantages for working such 
cranes. 

Motors have been applied to calico print- 
The ab- 


sence of heat, small amount of space, little 


service is 


ing machines with great success. 


momentum of the revolving parts, and the 
control by which the machine can be uni- 
formly moved in either direction at any de- 
sired speed, are all advantages of the highest 
practical value. 

Other classes of work require that the 
motor should revolve at as uniform speed as 
can be obtained by water wheel, or better, if 
possible. Motors will revolve at a constant 
speed if furnished with a current of uniform 
A compound generatcr will pro- 





pressure. 

























—SEE PaGe 1. 


duce a current ata uniform pressure with 
variations in the load or quantity of current 
required by the motors; and it will also, to 
some extent, compensate for slight variations 
in the speed at which it is driven; therefore 
it may be said that the speed of an electric 
motor may be more uniform than that of the 
water-wheel or engine from which it derives 
the power which it gives forth. 

A variation in lights is nota direct meas 
ure of variation in a dynamo, because a 
change of one per cent. in the pressure of 
the electricity in an incandescent lighting 
system would cause a variation of several 
per cent. in the amount of light from the in 
candescent lamps, 

The class of service for the distribution of 
power throughout a mill, asa substitute for 
belt or rope transmission, has not been tried 
in cotton-mills, but there are many cases 
where it has been tried in machine shops, 
and yielded excellent results. The amount 
of power required in cotton-mills is so much 
greater than in machine shops, that the sub- 
division should be to a smaller unit than a 
whole room in a large mill. 

I ain convinced that such a distribution of 
power is mechanically feasible; but will it 


pay to do so when motors and generators 
each cost nearly or quite $40 per horse- 


power, or, including wire and foundations, 
over $100 for every horse-power transmitted ? 

Another class of applications consists in 
distributing the electricity from a central sta- 
tion ina mill yard to the various buildings 

The most complete plant of this kind is at 
the Edison Works at Schenectady, where 





1,700 horse-power are electrically distribut 
to numerous shops situated at various pla 
in a tract some twenty acres in extent. 

The Thomson-Houston Works at Ly: 
have an extensive electrical distribution 
power in their present works, and will ha 
a larger power plant when their new wor! 
are completed. 

At the Cumberland mills in Maine 2: 
horse-power is transmitted by the Math 
electric system over a mile, and motors a 
used to drive paper machinery, giving fro) 
poorly governed water-wheels a sufficient 
steady motion for calendars, but the con 
pensation by the compound wound gener 
tors is not sufficient to remove the effect ; 
all the variations of speed in the wat 
wheels from appearing in the motors, an 
these motors cannot run Fourdrinier pap: 
machines, although motors in these mills— 
deriving their power originally from a stean 
engine—perform satisfactory work in drivin 
paper machines. 


At these same mills an installation of mo 
tors is under way for the transmission of 
1,200 to 2,000 horse-power for a distance of 
seven miles, 

As water-wheels give sufticiently uniform 
speed for looms, and as motors do give 
uniform but little 
question as to their mechanical suitability 
for such work, 


more speed, there is 


The third class of applications for electri: 
motors is in connection with long distanc 
power for the 
bringing the energy of a water privilege to a 


transmission of purpose of 
locality more convenient for manufacturing. 

The problems of short distance transmis 
sion already considered are as different from 
those involved in the transmission for a long 
distance as river navigation differs from 
that on the ocean; and the extent to which 
these long-distance problems have been mas 
tered was shown by the transmission of 300 
horse power 109 miles through No. 6 wire, 
at the Frankfort Exhibition in Germany last 
year. There are transmissions in 
California for mining machinery for long 
distances, some of them being twenty-seven 
miles, but I am not that any such 
great distance has been applied for driving 
textile machinery. 


power 


aware 


The electric lighting and power used in 
Hartford, Conn., is derived in part from a 
water-power at Tariffville, and some 300 
horse-power are transmitted along the wire 
that distance. 

The Nanatuck Silk Company are supply- 
ing to their mills at Leeds and Haydenville, 
power transmitted by electricity from a dam 
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1 arocky gorge in the river, about a third 
f a mile from one mill, and a mile and 
hree-quarters from the other. 

The installation is not cited as being on a 
irge scale, but because it contains many in 
enious features in the manner in which the 
notors are applied asan auxiliary and regu- 
itor to the water-wheels. 

The fall of thirty feet is situated between 
anks, where it would not be developed un- 
er ordinary conditions, because the spot is 
insuitable for the location of a mill. 

There are two water-wheels in use. One 
f 100 hors3-power drives dynamos which 
urnish 950 incandescent lamps on an al- 

rnating system at the mills. The other 
water-wheel drives one Thomson-Houston 
senerator of 85 horse-power and another of 
() horse-power, the pressure of the current 
ing the same as that used on trolley street 
At the mills, one-third of a mile dis- 
int, is one motor of 45 horse-power, two of 
») horse-power, and one of 10 
horse-power, all supplied by 
electricity from the 85 horse- 
power generator. 

The 45 horse-power 
belts upon the main 
which is driven by two water- 
wheels having a capacity of 100 
under 124-foot 


cars, 


motor 
shaft, 


lhorse-power 
fall. 

The water-wheels are run at 
full gate without any regulator, 
but the motor serves as a regu- 
lator running at uniform speed, 
and furnishing the remainder 
of the power, which has a vari- 
able range of 25 horse-power. 

When the water falls too low 
for the water-wheels and motor 
to run the mill, a steam engine 
is belted to the main shaft, the 
and water-wheels fur- 
nishing their full capacity, and 
under these conditions the en- 
cine regulates the speed of the 
whole. It isan important pre- 
caution to set the governor on 
the engine for a speed slightly 
greater than its proportion to 
the other motor water- 
wheels, so that it will lead, and 
also to prevent the motor from 
tending to do more than 
proper capacity. 

The other three motors are 
used to drive the machinery in 
in adjoining mill building, and 
they are connected directly to 
the shafting, one in each room. 

The 50 horse-power generator 
at the power station operates a 
the 
mill at Haydenville, a mile and 
three-quarters distant. 

The arrangement of motor, 
turbines and engine is the same 
is at the lower factory, but 
placed in 

nanner, 


a 


motor 


and 


its 


1) horse-power motor in 


a more compact 

Arrangements are being made 
for an increase of this electric 
plant, Mr. Dimock, the 
managing director, sends me 
word that he will be pleased to show this 
to textile 


and 


lectric power installation any 
nanufacturers, 

For long distances it is essential to use 
lectricity at high pressure, in order to avoid 
he necessity of using large wire. 

For this purpose the electricity is gener- 
ited pulsations knovn multiphase 
urrents, at great pressure, and, before enter- 


the building the 


in 


as 


ing where motors are 


situated, the electrical pressure is reduced | 
by a transformer, and in that condition used | 


by the motors. Mr. Nikola Tesla, of the 


Westinghouse Company, is the inventor of | 
this type of motors, which have been in | 
practical use for some time in the shops of 


the Westinghouse Company at 

It 
which offers the only feasible means 
transmission over distances exceeding a very 


Pittsburgh. 


few miles, without such undue losses as to 
be out of the question. These motors, being 


free from commutators or brushes, do not 


is this type of multiphase machines | 
for | 


spark, are very compact, and easily start | 
under full load. 

Motors multiphase 
under construction by the General Electric 
Company. 

There are several places in New England | 
where the power of waterfalls is being ap- | 
plied through electrical apparatus to machin- 


using currents are 


| 


ery at a distance, and there are numerous ex- 
this 
construction. | 


tensive enterprises of nature under 

The electric transmission of power under | 
any practicable conditions of constant or 
variable speed at a loss not exceeding twenty 


per cent. has been shown to be entirely 
practicable, and the open question in regard 
to all of these devices, whatever may be their 
purpose, is the question of cost. 

It was my privilege, at a meeting of this 
association held ten years ago, to present a 
paper on the subject of Electric Lighting in 
Mills. 





Improved Portable Drill. 


In our issue of January 31, ’89, we illus 
trated and described a portable drilling ma- 
chine devised by Mr. James T. Halsey. Since 
that time this drill in various forms has been 
introduced into very many machine and boil- 
er shops, and it is now regularly manufact- 
ured by Mr. Halsey, at Twenty-sixth and 
Callowhill streets, Philadelphia, Pa. 

We herewith 
showing some of the latest forms of this 


present some illustrations 


machine, and it will be noticed that there is 
now a clutch added by which the machine is 
more readily handled and its efficiency in- 
creased. One of the engravings shows the 
machine as arranged to be driven by an elec 
tric motor which is placed at the opposite 
end of acylindrical bar, which may be trav- 
ersed through the clamping plate by means 
of the rack and pinion movement shown. 
We give also a view of the countershaft ! 
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IMPROVED PORTABLE DRILL. 


The applications of electric illumination 
have grown during these ten years to such 
an extent that the daily manufacture of in- 
candescent lamps in this country is now three 
the of 
lamps then in use in the country, and I be- 


times whole number incandescent 
lieve that there is no reason to question why 
| there will not be in this decade a comparable 
increase in the applications of electricity to 
the transmission of power. 
————-a-—__ 

| A correspondent asks for the address of 
|‘*Albron,” whose communication appeared 
in We are not able at this 
time to give his address, but if he has no ob 


a recent issue, 


jection to its publication shall be pleased to 
| give it. 

—_—__-_—_ ge 
The Japanese Government contemplates 
the construction of six lines of railway aggre- 
gating 800 miles in length. The purchase of 
the private railways by the State is also pro- 


| jected. 





| which is used when the machine is to be 
driven by a rope, and it will be noticed that 
that the 
rope is always kept uniform, and the drill 
may be used at any desired distance from the 


countershaft 


this is so arranged tension on the 


desired 
When preferred, a cone pulley is supplied in 


or in any position 
place of the plain grooved pulley shown. 
It will be remembered that the 


pair of beveled gears which operate within 


smaller 


\the larger ones are for the automatic feed, 
‘the ratio of these being slightly different 
from the driving gears, so that a threaded 
the feed is obtained is ro- 
tated at a slightly different rate from that of 
the spindle. 
screw the spindle may be taken out of the 


sleeve from which 
By loosening one clamping 


machine and reversed if desired, both ends 
being bored for Morse taper shank tools. 
seins talline cage 
The 
offers a reward of $75 in gold for the best 


Tradesman, Chattanooga, Tenn., 


essay On What line of manufacture will pay 











in the South. 


to make -ome money here, and we have no 


best There is an opportunity 
doubt our contemporary will find that it has 
provided for crowding its columns with sug- 


gestions, 


ape — 
Another English Invention. 
A friend sends us an item cut from the 


| Manufacturers’ Gazette, which reads as fol- 


lows : 

The difficulty of securing a perfectly sound 
and tight joint in pipes is said to have been 
overcome byan English firm by adopting 
conical threads. These readily adapt them- 
selves to any slight inequality in the tubes, 
which can be screwed up much more tightly 
than with the ordinary threads. Machines 
are being made with dies especially designed 


for cutting the conical threads, and so. ar- 


ranged that the full thread is obtained at 
one screwing. 

Regarding this, he inquires: ‘‘Do you 
see anything funny about this?” In view 


of the fact that this item appears 
in a paper which might be sup- 
posed to know at least some- 
thing of that 
there issuch a thing as the 
Briggs Standard ; that this calls 
for a taper, or what is here re- 
ferred to as a conical thread, 


pipe threads ; 


and that pipes are almost always 
cut by dies at a single cut, we 
do see something quite amusing 
in this item. 


*—_pe - 
A Confederate Patent. 


Of the many people who 
think they know a good deal 
about the Confederate govern- 
ment, only a few are aware of 
the fact that the Confederacy 
Was supplied with a patent office 
and that it issued patents in just 
about the same style as that 
ry practiced by the United States. 


—=<<<—<—<——<< — 
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y How many inventions received 
L ° 

| such protection as could be 
thrown around them by the 


power which ruled the South 
for four years may never be 
known, but it is certain that at 
fifteen official 
recognition, for, on a wall in 
the oflice of Mr. James L. Nor- 
ris an 


least received 


is original document 
which assured John L. Jones, 
of Tally-Ho, North Carolina, 
that for fourteen years from the 
j 26th day of August, 1861, he 
should have ‘‘the full and ex- 
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clusive right and liberty of 
making, constructing, using, 
and vending to others to be 
used,” a new and useful im- 
provement in carriage wheels, 
This was the fifteenth patent 
issued by the Confederacy. It 


was signed by Judah P. Benja- 
min, Attorney-General, coun- 
tersigned by Rufus R. Rhodes, 
Commissioner of Patents. Mr. 
Rhodes was United States Com- 
missioner of Patents prior to 
the war. 

is 
properly sealed, and which cost Mr. Jones 
the sum of $40, are the customary specifica- 


Accompanying the parchment, which 


tions and drawings. The penmanship dis- 
the specifications is extremely 
beautiful, while the drawings, which are in 
India ink on linen tracing, could hardly be 
improved on. 


played in 


The whole forms a most in- 
teresting and valuable souvenir.— Washing- 
ton Star. 


> 


[It appears probable that iron sleepers will 
in due time be used on an extensive scale in 
Austria, The State Railways Administra- 
tion, it is reported, has contracted with the 
syndicated Austrian rail-mills for a large 
supply of metal sleepers at a price but slight- 
ly inferior to that paid for steel rails, with the 
proviso, however, that a lower rate is to be 
000 


or 


25, 


accepted should the demand exceed 


It is stated, moreover, that the South- 
ern Railway is inviting tenders for the sup. 
/ ply of 35,000 iron sleepers, 


tons, 
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The Comstock Pipe Cutter, 
We present with this an engraving of a 
new pipe cutter, the construction of which 
will be belongs to 
that 


roller is used, and the well known tendency 


readily understood. — It 


class of cutters in which a cutting 
of these rollers to throw up a bothersome 
burr on the outside of the pipe is overcome 
by placing opposite it stcel cutters, as shown, 
the thes 
surfaces upon which the pipe rests, and thus 
The 


tool is made entirely from drop forged steel, 


face of coming up even with the 


removilgs all burr as fast as formed. 


and the roller can easily be changed by 


means of a screw-driver. The cutters for re 
moving the burr are formed in the hardened 
steel bearing pieces shown, and both these 
pieces are secured in place by a single key 


The 


ing shows a piece of pipe, one end of which 


made from steel wire. upper epgrav 
was cut by the ordinary and the other by this 
improved cutter which is made, by H. Com- 
stock & Co. Fulton, N. Y. 
_ 2 — 
Notes on Rope Driving—lI. 

By M. E. 
considerable 
the 
transmission of power by means of cotton, 


the last decade a 


of attention has been given to 


During 
amount 


hemp or manila ropes, and in England at the 
present time multiple rope driving has to a 
very large extent displaced other systems of 
transmission wherever large amounts of 
power have to be dealt with and a fairly high 
velocity of trausmission is permissible, Prob- 
the which 


driving is most especially suitable is the dis 


ably one of purposes for rope 


tribution of power in cotton-mills, and so 
successful bas the system proved that in al 
most all the mills erected during recent years 
in Great Britain, on the continent of Europe 
or in India, rope transmission has been adopt- 
ed for the main driving, and in many cases 
first motion connection Nor is it 

difficult to for this marked 


preference for rope transmission over gears, 


for also, 


very account 
In the first place, that all important factor— 
the cost—is considerably less. Then again 
for flexibility of connection and facility in 
distributing power, rope driving certainly 
leaves little to be desired, while changes in 
the 
readily effected, and at a cost which is abso 


amount of power transmitted can be 
lutely insignificant in Comparison with the 
alterations required to cffect a similar modi 
fication when gearing is used. Of course a 
large rope, race or well, occupies a consider 
able amount of space in the mill building 

frequently, indeed, far more than is neces 
sary —but it is not a veryexpensive provision 
the 
and it 


if made at time of the erection of the 
building, be forgotten that 


the absence of the troublesome vertical shaft, 


must not 


with its series of bevel gears, has to be set 
against this item. 
Notwithstanding the 


possessed by this system of power transmis 


many advantages 
sion, however, it is generally admitted that 
the efficiency of rope driving by independent 
ropes is about 10 per cent. less than that of 
well-made and carefully-erected spur gear- 
ing. This loss of power is chiefly due to (1) 
resistance of ropes to bending; 
the 
leaving the grooves ; (8) 


(2) absorp 


tion of power by ropes entering and 


“elastic” slip o1 
“creep”; (4) differential driving effect when 
two or more ropes are used; and (5) increas 
ed journal friction due to the pull of the 
ropes and to the employment of abnormally 
heavy rope driving fly-wheels, ete. These 
losses we will now brictly investigate, 

(1) Less due to 


Various formulas for the resistance of ropes 


Resistance to De nding. _ 


to bending stress have been proposed from 
time to time, but it is obvious that the condi- 
in different in 


The degree of twist put into the 


tions may vary considerably 
stallations 
rope is undoubtedly an important factor in 


this connection ; for, although hard-twisted 


ropes are decidedly stronger than those 


loosely twisted, the internal wear is much 


greater and the life of the rope is consider 
ably less than with the latter, The 
the and internal 


import 


ance of lubricating core 


fibers is now generally recognized, and all 








are Jaid in tallow 
or a mixture of tallow and plumbago, which 


the better classes of ropes 
greatly reduces the resistance to bending and 
correspondingly increases the durability of 
the rope. This resistance is also influenced 
by the are of contact with the pulley, by the 
tensions on the two sides of the rope, and 
probably to a slight extent by the angle of 
the V All that 
tively on the subject is that the resistance to 


grooves, can be said posi- 
bending of a rope varies inversely as the 
diameter of the pulley over which it passes, 
that it the 
the rope in some ratio yet to be exactly de- 


and increases with diameter of 


termined. In Eytelwein’s formula for the 
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the 
bending is taken as varying with the square 


stiffness of hemp repes resistance to 
of the rope diameter, which appears reason 
able. In Columb’s formula, however, the 


With to the 
diameter of the pulleys to be used it may be 


1.7th power appears, regard 


said that, under ordinary circumstances, the 


minimum diameter should not be less than 


that given by the well-known rule, viz.: 80 


1ope diameters, and if in any case it is abso 
lutely 


necessary to use a smaller pulley, a 





very lightly-twisted rope should be used and 
the load upon it reduced. With the smaller 
sizes of ropes the minimum pulley diameter 
may be somewhat less than that given by 
the above rule, but for ropes above 14 inches 
in diameter the 30-diameter limit should cer- 
tainly not be overstepped. ) 
reliable data on the subject it is impossible to 
formulate a satisfactery rule for the loss due 
to bending. Various estimates place it be- 
tween 2 and 12 per cent., but in ordinary 
cases and with fair-sized pulleys about 3 per 
cent. should cover the loss from this cause. 
Finally it should not be forgotten that this 
loss can be mitigated very considerably by 
keeping the ropes in a soft and pliable condi- 
tion. 


In the absence of 


Loss due to Rope entering and leaving the 
Grooves.— Considerable difference of opinion 
exists as to the extent of the loss due to the 
resistance encountered by the rope in enter- 
ing and leaving the groove. It is certainly 
made the most of by the belting man, who 
here sees an opportunity of disparaging the 
newer system of transmission, possibly often 
to his own advantage. It is obvious that the 
extent of this loss must vary considerably 
under different conditions of service. The 
chief factors are: Tension on the driving 
and slack sides of the rope, the angle of the 
groove, the velocity of the ropes, and gener- 
ally the condition of the latter and of the 
grooves. 

The tension on the driving side is depend- 
ent upon the amount of power transmitted, 
the speed and the centrifugal tension; the 
slack side tension is influenced by the length 
of the drive and the amount of ‘‘sag” allowed, 
together with the centrifugal tension in the 
rope, 

Frequently the slack side tension is ab- 
normally high, and asa consequence the rope 
is severely wedged into the groove, and rapid 
wear and loss of power results. As to the 
best angle for the groove in the pulley, opin- 
ion is still somewhat divided, but in England 
the general practice seems to favor an angle 
of 45° as the most suitable; occasionally, 
however, more acute and sometimes more 
obtuse angles are met with. The object is, 
of course, to select an angle which will afford 
the best compromise between slipping of the 
rope in the groove on the one hand (entailing 
friction, loss of power and imperfect driv- 
ing), and excessive wedging of the rope in 
the groove (absorbing power) on the other. 
In extreme cases in either direction the wear 
of the rope is abnormally high and its life 
correspondingly reduced. 

For dry cotton or hemp ropes working on 
cast-iron pulleys the coefficient of friction is 
about 0.28, but as the ropes are always in a 
more or less greasy condition a coefficient of 
0.20 may be taken as representing a reason 
able value in practical working. For a rope 
running in a V groove, however, this coefti- 
cient is to be multiplied by the cosecant of 
half the angle of the groove, so that for an 
angle of 45° the coefticient of friction virtu- 
ally becomes 

0.20 X cosec. _ = 0.20 X 2.6183 = 


~ 


.5226. 


Usually the same angle of groove is adopt- 
ed in both driving and driven pulleys, but 
sometimes—more especially when there is a 
considerable difference in the pulley diam- 
The 
object of this arrangement is to equalize the 
frictional grip of the rope on the two pulleys. 


eters—dissimilar angles are employed. 


This grip depends upon the are of contact 
of the rope with the pulley, and upon the 
coefficient of friction and the angle of the 
Thus, if the 
coeflicient be taken as the same for both pul- 


groove, as already explained. 


leys then 


a a 
1 0 CO8EC 2 Oo 
) i 9 2 
x yd 


0, and 0, being the arcs of contact of the 


COSEC. 


rope with the large and small pulleys re- 
spectively; a, the angle of the groove in the 
large, and a, that in the small pulley. Cal- 
culations of this kind are considerably sim- 
plitied by the aid of such a graphic diagram 
as is shown in Fig. 1, in 
four friction spirals is drawn corresponding to 


which a series of 


grooves of 35°, 40°, 45° and 50° respectively, 


and assuming a normal cocflicient of friction 


J; of 0.20, As with suitable modification the 





principle is equally applicable to belts, 
brief description of the method of construct 
ing these friction curves may be of interest 

The circle A C Ris taken to represent th: 
‘‘pitch diameter” of a grooved rope pulley 
and is conveniently divided by a series of 
(qui distant radii into sectors of 80°, as shown 
Then if ¢ is the tension in the slack side otf 
the rope, and 7’ that on the driving side, it i 
capable of proof that 

log. 1 = 
t 
Daning ¢— 1; @ = 46°;-7 = 0.20, and’e 
30°, we have 
log. T = 0.1186 andt = 1.814. 

Representing by the initial radius O A, th 
slack side tension ¢ = 1, the length 07 on th 
radius O B =1.314, and setting off this length 
we obtain the point 7on the curve, To obtain 
the lengths of the remaining radii of th 
spiral we proceed as follows: Join A 7, and 
with Ouscenter draw the arc 74. Draw b 2 
parallel to A 7, describe the arc 
e3 parallel to A 7,and continue the process 
until sufficient points are obtained. Then 
make Oc = 02; 0d = O3, and 
through the series of points thus obtained 
draw the logarithmic spiral A d’ g', as shown. 
The other curves corresponding to the vari 
ous angles of grooves selected are constructed 


0.00758 xX cosec. : fo 


2¢; draw 


etC.., 


in a similar manner. 

It will be evident from the method of con 
structidn of these curves that any radius of 
any spiral, as O Q represents the tension on 
the driving side of the rope for the are of 
contact A C R, and onthe same scale that O A 
or OR represents the tension on the slack 
side,so that Q@ R= 7’'—t, or the driving 
effort, which, multiplied bythe velocity of 
the rope in feet per minute, gives the power 
transmitted. In order to illustrate the ap- 
plication of the diagram to our immediate 
purpose, 7@. é., to ascertain the angles of 
suitable for pulleys of different 
diameters for equality of driving effort—we 
will assume a in which the relative 
diameters of the pulleys and the distance 
apart of their centers are such that the larger 
has a vormal are of contact A C Rof 210°, 
and therefore the smaller an arc A CU Sof 
150°. The power to be transmitted being di- 
vided by the velocity of the rope the driving 
effort is obtained, and this is then set off on 
the radius O A, and to the scale on which 
the length of O A represerts the slack side 
tension. Let O V be the length representing 
the driving effort and draw a circle V 7’ Q 
P. This cuts the radius O Rin Q at the in- 
tersection therewith of the 50 
It also cuts the radius O S (corresponding to 


grooves 


case 


groove curve. 


the arc of contact of the small pulley) in P? 
and near the intersection therewith of the 35 
groove curve. It is therefore clear that a 
groove having an included angle of 50° may 
be used for the large pulley, while 35° will 
be suitable for the small pulley, these giving 
equality of frictional grip in the particular 
case selected, 

Considering two rope pulleys of equal size, 
A and B, Fig. 2, of which A is the driver, it 
will be seen that the pressure forcing the rope 
into the groove varies throughout the semi- 
Thus if 7’ be 
the driving tension on the lower side of the 


circumference of each pulley. 


rope, and ¢ the slack side tension, then it is 
clear that the will from ¢ 
pounds at m to 7’ pounds at 7, and the rope 


tension increase 
will ia consequence be forced deeper into the 
groove as the point n is approached, At this 
point the work of disengaging the rope com- 
mences, and if the groove is at all acute it 
will “hug” the pulley fora short distance, as 
indicated at P, before it is ultimately released. 
In the case of the driving pulley the condi 
tions are somewhat different, as the rope en- 
ters the groove under the superior tension 7’, 
and is at once forced into the groove to the 
maximum depth. Probably at comparative- 
ly low speeds the rope remains in the groove 
of the driving pulley at a fairly uniform 
depth until disengagement occurs. It may 
be noted that when the lower is the driving 
side the weight of the rope assists its release 
from the driven wheel, but opposes its release 
from the driver. It would appear, however, 
that the work expended in overcoming the 
wedging of the rope in the groove is upproxi- 
mately the same in both cases, 
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\t high speeds the centrifugal force of the | 
rove as it passes round the pulley diminishes 
the wedging action to some extent, provided | 
suitable allowance is made for centrifugal | 


0.408 
300 


_ 8,600 x 
4 


0.612 foot 


7 34 inches. 
For the slack side tension we have: 


tension by proportionately reducing the} ¢ 3,600 « 0.408 1.3fcot 
j J | 4 = = 1,81cot = 
power transmitted. Usually ropes are sub-| *? 8 x 141 


jected to a maximum stress (7) of about | 
300 pounds per square inch, while for the | 
sluck side tension (f,) a suitable allowance is | 
20 per cent. of 74, or 60 pounds per square 
inch. We have therefore under such condi- | 
tions 7>—t) = 800 — 60 = 240 pounds work: | 
ing tension per syuare inch in the rope, and | 
at low speeds practically the whole of this is | 
available for power transmission. Referring | 
avain to A (Fig. 2) it will be seen that the 
pressure by which the rope is drawn into the 
groove is the sum of the tensions 7'+ ¢ 
which in the case in point will be 360 pounds. 
I: has already been pointed out that the 
pressure varies throughout the arc of con 
tact, but we may obtain a mean normal press- 
ure per unit of length upon the semi-circum- 
ference of A by dividing the sum of the ten- 
sions by the diameter of the pulley. Assum- 
360 


oo 


| 


| 


ing the latter to be 3 feet we have 10 


pounds mean normal pressure per inch of 
length throughout the are of contact; but at 
high speeds the maximum tension 7’ must be 
diminished by the stress due to centrifugal 
action, and which is equal to C = pe at w be- 
ing the weight of 12 cubic inches of the rope, 
and v its velocity in feet per second. Taking 
_ 0.408 x 6,400 
32.2 

81 pounds per square inch, as the stress 
per square inch in each side of the rope due 
to centrifugal action. As we 
the maximum stress 7), 1s not to exceed 300 
pounds per syuare inch, it is clear that the 
stress due 


vy = 80 feet per second, C 


have assumed 


to the transmission must now be 
reduced to 300 — 81 = 219 pounds, while 
t, willnow be 60 + 81 = 141 pounds. The 
mean normal between the rope of the pulley 
is now apparently 600 + 141 _ 19.95 lbs. 
a 36 

per inch of length, but against this must be 
set the diminution of pressure due to the ten- 
dency of the rope to leave the groove in a ra- 
dial direction. The amount of this radial 
effort per foot length of the rope is 

—_ 0.408 x 6,400 

32.2 r $2.2 x 1.5 

per foot, or 4.5 pounds per inch of length. | 
Deducting this from the apparent normal | 
pressure we have 12.25 — 4.5 


wv = 
54 pounds 





} 


7.75 pounds | 
perinch of length as the net mean somal | 
pressure throughout the arc of contact. | 

An abnormal degree of slack side tension | 
has a direct effect upon the wedging of the 
rope in the groove, for if sufficient sag is not 
allowed, and the slack side tension is, there 
fore, needlessly great, it follows that (the 
tension on the driving side being constant) 
transmitted will be diminished, 


the power 





since 7’— t becomes less, while the sum of 
the tensions 7’ + ¢ drawing the rope into the | 

It is evident from this | 
tension should, all | 
to the smallest possible | 
with the prevention 
slipping at the highest speed at which the 
It is the writer's firm 
belief that much more satisfactory results, 
both durability, 
would be obtained if a much smaller amount 
of slack allowed than 
isual at the present time. 


eroove is increased. 
the slack 
be reduced 


hat side in 


cases, 
of 


imount consistent 


ropes are to be run. 


in general working and 


side tension was is 
In order to calculate the amount of sag | 

necessary to produce a predetermined degree | 

‘f tension, the approximate formula 

L? w 

8 7’ 

is quite sufficiently accurate for the purpose. | 

sag of rope in feet, / length 


S 


In this case, 8 
of drive in feet, 7” the tension, and w the 
weight per foot run of the rope It will be 
found that with ordinary lengths of drive 
and moderately large pulleys the theoretical 
As an 
example, we will take a case somewhat simi 
lar to that 
sume a length of drive of 60 feet, as peed of 80 


sag will not be inconveniently great, 
viven in the foregoing, and as 


feet per second, and a rope one square inch 
in area. ‘Taking the tensions as above deter 


mined, we have for the sag on the tight side : 


15.6 inches. 
It may here be noted that when not trans- 
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/ample the speed is taken sufficiently low to | 

| enable centrifugal action to be disregarded, | 

| the sag of the slack side would require to be: 

8,600 «k 0.408 
8x 60 

It will be noted that, if the length of drive 

|is constant, the sag varies inversely as the 


S — 3.05 feet. 


| tension, so that if one amount of sag is cal- 
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mitting power each side of the rope will) culated from the tension of the correspond- 


have an ‘‘ initial sag’”’ of: 

ra y 2 Qo +¢ 
ae gf S1* + Sis fats 1.69 
Qo = 9 9 


1.01 foot = 12.12 inches 


It should also be remarked that under the 


that the 
remains constant 


conditions assumed above, viz, 


total tight side tension 7’, 


Fig. 1. 
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STEAM 


the sag on the tight side of the rope will also 


remain constant for any definite length o 


drive. On the other hand, since, as pre 


viously explained, the slack side tension in- 


creases with the specd, owing to centrifuga 
action, it that of th 
slack side should be greater for lower speed 
than for high. 


will be seen the sag 





T 
Fig. 2. 


Rork DIVING. 


Ye 


Thus, if in the previous ex 





ing side, any other sag may be at once 
determined if the tension is known. Simi- 


larly, if one tension is given, and the corre. 
_| sponding sag ascertained, any other tension 
It will 


> clear that by allowing the maximum amount 


can be readily arrived at. now be 


of sag in all cases, the tension on the ropy 








?nd. Mote 











5 
rope into the groove will be increased from 
441 to 943 pounds. 

Loss due to Slip or Creep.—The loss of 
velocity due to the of the 
ropes reduces the efticiency of this system of 


but 


‘elastic slip’ 


power transmission to a small extent 
with the best makes of cotton or hemp ropes 
the loss from this cause should not, in the 
opinion of the writer, exceed about two per 
That of 


inevitably be incurred may be 


cent. a certain amount loss must 


seen from 
the following considerations: 


When the 


power, each foot length (as measured in the 


rope commences to transmit 


normal unstrained condition) of the driving 


side is increased in length to 1-4 s in 
which 7'is the tension, and # the modulus 


of elasticity of the material of which the 

rope is made. Similarly, each unit length on 
, . ss ° 

the slack side becomes 1 4 feet in length. 


it will be seen that 
of the 
rope is equal to the circumfercntial speed 


Referring now to Fig. 2, 
the velocity of the driving side 7’ 
of the driving pulley A. As the rope passes 
round A, however, it is subjected to a gradu 
ally diminishing tension, and each unit length 
cn 
t at 
k 


decreases, in Consequence, from 1 


K mM. It follows that the 


length of rope delivered at mm 
that 


is less than 


received at 7 in a given time in the 


proportion and therefore the ve- 


t+ 


locity of the slack side f, 
that of the driven pulley B, is correspond 
ingly less than that of 7. Taking 7'and ¢ 
800 60 
assuming the very moderate value of 80,000 


and consequently 


at and pounds respectively, and 


pounds for the modulus of elasticity, we 


have 
Vel. of pulley A vel. of pulley B 
{ 60 
30,000 
14 3800 
30,000 


< 0.992. 
So that in this case the theoretical loss is less 
than one per cent. 
ae - 
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Steam Packing Rings, 
| Editor American Machinist: 

It is understood by all that the first work 
performed by steam after entering a cylin- 
der containiog a piston whose rings are of 
the steam-operated type, is to expand the 
rings against the circular wall of the eylin 
der, Second, to move the piston, 

In Figs. 8,4 and 5, A represents the walls 
of acylinder, BB the piston heads, and Cthe 
piston rods, 

Figs. 1 and 2 illustrate steam ring packing 
in its simplest form. Steam entering the 
head through aperture XY expands ring, then 
moves the head closing the crevice (which 
always exists in a slight degree, even when 
new, to allow free action of the ring) on the 
right hand side of the ring, the head striking 
a hammer blow on the ring and opening it 
on the left side,as shown in Fig. 2, permit 
‘ing the steam to blow through, 

The steam blowing through, in addition to 
the hammer blows of the head, constantly 
tends to destroy the object sought for, and a 
leaky piston rapidly growing worse is the 
result, for which in practical mechanics there 
is no cure, 

This type of packing can be made steam 
tight when new only by accident, a looseness 
of of 
enough to cause its destruction, 


one ten thousandth an inch being 


Fig. 3 illustrates the same type as shown 





PACKING, 


is reduced to a minimum under the given 
f | conditions, and, more important still, the 
- | pressure forcing the rope into the groove is 
the least 


also reduced to possible amount, 


1| In this connection it may be noted that, if 


ein the foregoing example the rope is tight 
s}ened until the ‘‘initial sag” on each side is 


6 inches, the aggregate pressure forcing the | 


}in Figs. 1 and 2, only in a more Complicated 
land aggravating form; the addition of the 
| steel spring tends to wedge the rings until 
| the steam pressure takes effect, when they 
| give, under the same action as explained re 
| garding Figs. 1 and 2. As the rings expand 
to meet the wear to the cylinder walls, the 
the the head 


opens wider than it does in the vertical, or 


angular joint of riugs with 
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the joint between a and 4 widens to meet the | trouble with Corliss engines but once, and 


existing conditions, or the joint between a, } 


and 2 widens as the length over all of @ and 
b srows narrower from wear, and ‘‘the per- 
thing of the- 


Is a 


fect steam-tight packing 
ory only. More so than in the simpler form 
shown in Figs, 1 and 2. 

Fig. 4 shows the same type of packing, 
with an effort to overcome the tendency to 
wards self-destruction by means of the re 
the the left-hand 
In theory this looks good, but is not 


versed angle in head on 
side. 
borne out in practice, as the angles should be 
the same, to do which would be almost im- 
possible, and too expensive, as special ma 
chines for this especial purpose would have 
to be made. 

Fig. 5 shows a simple type, and at the 
same time one that constantly tends to in- 
crease and keep tight the steam joint. As 
the sides in contact with the cylinder walls 
wear away, the centering 4 forces the other 
two, © and d, away from it and outward and 
on equal angles in the same direction, giving 
them four steam joints always under all con 
ditions. may be 
placed under ring }, but is not absolutely es 
sential. A flat steel spring is preferable to 
the one shown in the drawing. 


A steel expansion ring 


Rings of this type will almost wear away 


before giving trouble from leakage, beside 
having the advantage of being easily dupli- 
cated and replaced in ordinary shops and at 
short notice, THe OLp MAN. 





Conical Cam Rollers, 


Editor American Machinist : 


In the AMERICAN Macuinist for Septem 
ber 15th, in an article on ‘“‘Cam Movement,” 
s showa a construction so near right as to 


be absolutely wrong. The cam and roller il 
lustrated would be mutually destructive, for 
the reason that the cylindrical roller is turned 
about its axis by frictional contact with a 
surface whose points are not moving ata 
It is obvious that the top 
1, will move 


uniform velocity. 
of the cam groove 7’ 7’, Fig. 
faster than the bottom BL, 
must be a grinding action between the driv- 


Ilence there 


ing side of the groove and the cylindrical 
roller 2. 

The same criticism is applicable to the 
cam and roller shown on page 5 of your is- 
The 


tion of such movements would be in accord- 


sue of October 14th. correct construc 
ance with principles illustrated by Fig. 2, the 


roller 2 being a frustum of a cone whose 
vertex is in the axis of the cam at A. 
The error in 


one, 


design pointed out is a very 
common and illustrated 
many works on mechanics without any men 


is found in 

tion of its imperfect action. 
While I have that 

construction has been employed by a great 


no doubt the correct 
many designers, I have never seen it illus 
trated in any work on technology, or in act 
ual use save in machinery of my own de- 
W. F. DuRFEE. 


sign. 


Indicator Cards, 
Editor American Machinist : 

In your issue of October 20th, Mr, A. F. 
Kefflo asks me to send diagrams from engines 
with steam valves set without lap. 

No. 1 is from a Corliss engine, 30x60, run 
ning 56 revolutions, ‘This is the old pattern 
that was designed and built years ago, when 
the speed of engines was much lower than 
now, and the exhaust ports are too small, as 
shown by the card, This engine has been in 
use 10 years, some of the time night and day, 
with no repairs to piston or valves. 

No. 2 is from a Harris engine, 28x60, run 
ning 52 revolutions. This has been in use 
20 years and the valves turned up once, The 
wrist plate operating the steam valves broke 
one morning, and the old wrist plate which 
controlled all the valves was put on, driven 
by the steam eccentric, until we could get 
another steam wrist plate. 

I enclose No, 3 asa curiosity taken without 
changing the valves, and eccentric in position 
to drive the steam valves when using two 
eccentrics. 

These 


which is uneven and hard work, the load 


engines drive brass rolling-mills, 
varying from nothing to an overload. 


Mr. Keftlo that he never had 


Say Ss 


any 





that moving the wrist pins cured it. The 
writer tried the experiment of putting in ec 
centric wrist pins that could be moved “ all 
over the lot,” but the same trouble remained. 

Mr. Keftlo is apprehensive that we must be 
blowing steam into the exhaust, but the coal 
pile said $500 per year saved, and the coal 
pile isthe argument that has influence — If 
he would stop and think a moment he would 














ig. 2. 








ContcAL Cam ROLLERS. 


see that this was impossible when the cut-off 
is in action, as the cut-off must act, if at all, 
at or before half stroke, though when the 
piston is at its highest speed in the middle of 
the stroke it will advance quite a distance 
before It is this that 
cives us the chance to increase the range of 


the valve is seated. 


the governor’s action and keep the speed 
steadier under great changes of load by 
setting the valves as indicated in the article 
under criticism, 

Even if the steam followed 3% stroke it 
could not blow through, as the exhaust does 
not open until long after that, or until the 
pressure on the steam side should be released, 
so that it may not counteract the compression 
on the other side. 

Mr. Kefflo says that there must be a point 
in every revolution that both valves are open 
at once. Of course this is impossible with a 
releasing valve gear, W. E. CRANE. 

Waterbury, Conn, 

Link Motion, 
Editor American Machinist : 

Permit me tosay something about the dis- 
tribution of steam in the cylinders of engines 
In 
the August number of the Locomotive En- 
gineering there appeared an article headed 
‘Criticism of the Link Motion.” The editor's 
remarks on the article demonstrate that he 
as well as Mr. Leeds is a warm friend of the 
link motion, While running a link motion 
engine at } stroke cut-off there is an excessive 


where the link motion valve gear is used. 


compression, which, it is true, heats the walls 
of the cylinder so that, when steam is allowed 
to enter the cylinder, there is no loss of heat 
which ¢s energy by having to heat the cyl. 
inder walls with live steam. I have seen 
numbers of indicator diagrams taken from 
piston stroke while cutting off 
at 8", and all of them showed that the press 


ure of steam in the cylinder began to dimin 


engines of 24 


ish shortly after the piston started from the 
dead center, owing to the contracted port 
opening an engine has while cutting off at } 
stroke with link motion, even after the cyl 
This 


compression also serves to cushion the recip 


inder has been warmed by compression. 


rocating parts of the engine; but while heat 
ing the cylinder ‘and cushioning the recipro- 
cating parts by compression an engine has a 
great resistance to overcome, The compression 
in a locomotive cylinder while cutting off at 
} stroke is too great and commences too 
early in the stroke, If there is any rebound- 
ing effect at the commencement of the stroke, 
owing to compression, the indicator has not 
shown it. 





In my mind a distribution of steam, 


tionary practice, would give much better re- 
sults than link motion. By having a mor 
liberal port opening for receiving the press- 
ure in the cylinder at the point of cut-off 
would be nearly as high as the initial press 
ure, and the live steam admitted through a 
full-opened port would both heat the cyl 
inder and furnish more energy than steam 
wire-drawn through a contracted port open- 
ing with the cylinder warmed by compression, 
as is the case where link motion is used. 
HARRY CORNELL, 


Large vs. Small Driving Wheels—For- 


eign Tools and Machinery — Hard 
Copper. 


Editor American Machinist : 

Mr. Crane says he does not understand 
what I mean when [state that a small wheel 
gives a locomotive more tractive power than 
a large one, and goes on to say the large 
wheel will give as much traction if it has a 
proportionately large cylinder to turn it. 
Quite so, and this surely was the only way 
my letter could fairly have been read by an 
engineer. But the large wheel will not sure- 
ly pull a larger load than a small one by rea- 
son of any more surface contact with the rail. 
What has surface contact to do with the 
adhesion anyhow ? If any difference does 
exist, will not the advantage be with the 
smaller wheel, which sinks deeper into the 
The reason I stated that Amer- 
icans are building larger wheels now than 
formerly was simply that my American pa- 
pers practically state this is so—such papers 
as the AMERICAN Macuinist and Railroad 
Gazette, for example, in one of which it was 
recently stated that so good had been the 
results of an additional 6' diameter to the 
wheels of the locomotives hauling the Empire 
State that a further and 
addition of 6’ had been decided upon, and 


rail surface? 


express second 





— No. 1 


i ice 


| a al 
| »~ A 


~ a 


A 


No, 2 


No. 3 


INDICATOR CARDS. 


[ think the evidence genetally is to the effect | 
that for fast traffic my statement was true. 
That for 20 years the New York & New 
Haven used a 74° wheel has no special bear- 
ing on the question. 

Over thirty years ago the Great Eastern 
was built on the Thames, of a tonnage far in 
excess of the biggest steamer afloat to-day, or 
even intcnded, and yet this fact 
that the size of | 


does not 
render untrue the statement 


steamers is growing steadily. 

Is not the above express to be shortly en- 
gined by an 84’ coupled ? 

Now as to the exhaust getting in the way, 
Mr. Crane says it does not. Perhaps he will 
furnish us a few diagraras from some of the | 
engines he names at high speeds, when we can 
all see just how much or how little the ex- 


haust does get in the way ; and if compound | 


| been and is an 


port areas are employed from those fou 
sufficient for high-pressure exhausting. 

Mr. Crane is not quite correct in his id: 
that on this side we prefer to run at °j5 
miles up-hill and 75 down. If he will re! 
say to the specially fast traffic of 1888 
will find that the heavy Beattock incline 


surmounted at about 45, and the G. 
R’y ran regularly on the level at 72, } 


even these engines with 974 wheels o1 

have cylinders 18}’'x28". WhatI do ma 

tain is that there ought to be reason why 

locomotive with a large wheel should 1 

make as good a record as it does in this cou 
try. Our passenger trains are as heavy, it 

now said, as are American trains. I do 1 

refer to way trains, but to heavy express wor 

and if it be true, as some state, that it tak 
more power to haul a ton in America than 

does here, there must be a cause for th 

either in car journals, car wheels, or in tl 
road-bed. 

I am inclined to think that the greater co 
centration of load upon the wheels has mu 
to do with it. Cars which in America a 
carried on a couple of short four-whe 
trucks are here carried by longer trucks « 
six wheels. Where trucks are not used w 
have shorter cars of forty feet, carried b 
eight wheels, and short thirty-foot cars o 
six wheels. In any case we distribute t! 
load on the road-bed, and this reduces th 
continual running up hill which is the ca 
where the road-bed sinks under the load, ani 
even the best roads and rails do this. In 
other words, our rails are heavier for tl 
loads they have to carry than are the Amer 
can rails, for the load ona rail is the weight 
of one wheel, not the mean load per linea: 
foot of train. The result of our practice is 
that we require less hauling power, can us 
larger wheels, economize steam by an earlicr 
cut-off, and run faster. By running faster | 
con’t wish Mr. Crane to un 
derstand me to claim we have 
the fastest 400-miles train, but 
we have them by scores 
The gradual increase of train 
loads has, however, more than 
kept pace with engine power 
and there is no train in Ene- 


eee, land to-day scheduled so fast 


: as the Great Western Bristo| 

——— express of over forty years 
ago. This train regularly rau 

to Bristol in two hours—118 

miles, The engine which did 

it (one of the class) will be at 


Chicago next year. 
I have to thank ‘“ Anti 
/ Brag” for his invitation t 


- call and see him, and I will do 
so when I go his way. H 
must not, however, imagin 

7 that I am decrying America: 

tools or English tools in orde: 

to back up anything German 

I merely stated what ha 

come under my observatior 

for the benefit of other to 
makers who cared to consid 





the fact, and, as i said befor 
it is far more pleasurable 1 
see a foreigner making a goo 
tool than a bad one. Th 
foreign workman who can make good too! 


| will be paid correspondingly, and if not s 


paid will go where he can get a better equi 
alent for his labor. I am aware there ha 
enormous flood of Germa 
rubbish, but it is not many years since th 
same character attached to all American m:; 
chinery and tools ; and yet see them to day 
Further, all German productions are 1 
rubbish, uor have they been for a long tim: 
Evidence of this is seen in the large sale « 
Schaffer & Budenburg’s steam gauges—a 
article made to suit the English steam use! 
and now seen in almost any boiler house i: 
Britain. If I have not had to sell Germa 
products I have had a good deal to do wit! 
buying them in the past, and I am convince 
that there is much sound work being don 
elsewhere than at home, and that it would bk 


| 
such as is produced by the Corliss and| locomotives are to become general, the ex- | folly to shut one’s eyes to the fact. 


Wright valve gears, with the valves adjusted 


ro of the 


L. P. cylinder will be found 


A few years ago I went abroad fo 


to give a little more compression than in sta-| very much in the way unless very different |some English people in order to see to th 
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satisfactory completion of a rather exten- 
sive order for heavy machinery. The whole 
of it had been constructed under no nspec- 
tion, and I had it all in parts and thoroughly 
o\erhauled, and have no hesitation in saying 
that it was fully equal to what could have 
been obtained anywhere as regards work- 
manship, while in design’ there was what 
may be termed an excellent balance be- 
tween the extreme of conditions favorable 
to economy and the extreme of conditions 
most favorable to all-round handiness or 
elasticity in range of power and adaptability. 
Is it or isit not a fact that the so-called 
hardened copper of the ancients was an alloy 
—not simply copper? If so, then we can 
harden ‘‘ copper” to-day. It would be in- 
teresting to have an analysis of the copper 
chisel which could cut like any other cold 
chisel, but one feels doubtful of this hard 
copper being anything but an alloy, and 
even then of having the property of cutting 
like steel. W. H. Booru. 


Does It Pay to Re-cut Files? 
\litor American Machinist : 

Every mechanic has more or less use for a 
file. Among machine shops of any size, the 
yearly cost of files is sufficiently large to 
receive special attention as a supply item, 
and it has been the practice for years to have 
files, when worn dull, given out to be re-cut, 
the assumption being that a saving is ob- 
tained. Thirty years ago, when files were 
made by hand exclusively, the amount saved 
in this way fully warranted the practice. 
The greater portion of files used then were 
made by local file makers, and in quantities 
to suit the customers’ needs. 

With the advantages derived from the 
use of machines, which are being constantly 
improved, the systematic arrangement of 
operations and buildings, and the making 
in large and constant quantities, the cost of 
file making has been reduced more than two- 
thirds as compared with that of earlier days. 
The advantage of being able to keep ma- 
chines and workmen upon one operation and 
one size of work throughout the year is too 
apparent to need more than a statement. 

It is a well-known fact that, when prop- 
erly designed, machinery will do more 
uniform good work than can be obtained by 
hand labor. The earliest attempts, as in 
fact some of the latest, at file cutting by 
machinery, were failures, largely the result 
of lack of knowledge of what constituted a 
good file on the part of the inventors, and 
the facility with which a hand operator 
could vary his work was a decided advan- 
tage upon small lots. To-day, things are 
different. We are informed that the Nichol- 
son File Co. have facilities for producing 
between 30,000 and 40,000 files daily, that 
they make over 3,000 varieties of files, and 
that they pride themselves upon the prompt- 
ness With which they are able to fill orders, 
It should not be difficult to find exactly 
what one wants in such a stock, and the 
immense output should give this company 
at least every facility for making each size 
in large numbers and at small cost. 

he advantage which the large manu- 
facturers of files gain, and the erroneous idea 


~~ 


that re-cutting by hand pays, was illustrated | 
in one of the largest engine builders’ shops | 
They were buying there | 
rect measurements ? 


a short time ago. 


new files of the manufacturer, but were 


having them re-cut when worn, believing | 
they were still, as of old, saving money. The | 


facts showed that on 10-inch flat files they 
ere paying 40 cents, and on 14-inch flat 


s 72 cents more for re-cut files than for | 
w, and these figures did not include an 
ditional difference of one and a half cents 


per pound to be had from the sale of the old 
es as scrap. 
The reason for this is apparent when we 
nsider that all the file user can save in 
cut work is the cost of the stock and labor 
forging, against which must be placed 
» facts that the grinding costs two or three 
imes as much as for grinding new bar steel, 
id that this must be done by hand, as 
vainst the grinding by machines; that the 
itting and other operations must likewise 
done by hand and in small lots, the 
itting varying as the skill and condition of 


Veue,, 


the file cutter. The many handlings a file 
has to go through before completion makes 
the difference between hand and machine 
work such that the total cost by machinery 
(including expense account and profit) is less 
than that of the labor alone when done by 
hand. 

Whilst there is a great difference between 
one make of machine files and another as to 
their efficiency, due to difference in the 
machinery used, methods and systems, rigid- 
ity of inspection, knowledge of business, 
we believe the day of  re-cutting 
| files has passed, as did that of hand-made 
files some years ago, and that the perfection 
to which some of the file manufacturers have 
reduced their business is such as to insure a 
uniformity of high efticiency product not to 


be equaled by any hand or individual 
method, STEPHEN NICHOLSON. 


Cut and Try Methods, 
Editor American Machinist : 

We often hear this remark in the shop: 
“*It makes no difference how Ido my work, 
so long asI doit, and do it well.” But it 
really does make a difference, for the matter 
of time and the greatest security against mis- 
hap are great factors in deciding the best 
method to use. What I mean by the ‘‘cut 
and try’ method is where work is fitted di- 
rect; that is, without the use of calipers or 
other means of measuring except trying the 
parts together. There are some machinists 
who do their work in this way whenever 
there is an opportunity, and there are others 
who will never think of doing such a thing, 
except in cases where they fail to find a bet- 
ter way, which are quite rare if a person 
really tries to find a way to measure correctly. 

My advice to every young man who is 
starting to learn the machinist business is to 
avoid this ‘‘cut and try”’ method. Use your 
wits to avoid it, if necessary; learn to meas- 
ure close, and study to apply measurements 
to difficult places. 

This ‘“‘cut and try”” method, as a general 
thing, depends upon luck, more than any- 
thing else that I can see, for good results. 

We sometimes see a man boring a hole to 
fit the end of a short spindle. The spindle 
not being heavy, he will, instead of setting 
calipers, bore, and try the shaft itself. A 
solid shaft or plug is not a good thing to 
bore a hole by, for the reason that when the 
end is brought over the hole it covers it com- 
pletely, and so there is a very poor chance to 
decide how much there remains to come out. 
Some will say a ‘little’? more, meaning to 
take so little that, if it should prove too 
much, it will not spoil the job; but some 
times this little has to taken so many 
times that, if it does not spoil the job itself, 
it spoils the profit, which is the reason for 
doing it at all. 

A caliper, or some thin gauge, like the plug 
end of a ‘‘snap gauge,” should be used, so 
that when held to the work will show about 
what remains to come out. I have 
man fitting a large crank disk to a steam en- 
gine shaft, where he had the disk slung with 
a crane over the lathe so that he could try 
it (if he could do such a thing, which I 
doubt, the hole being straight, and the fit a 
foree fit), He no doubt had 
doing this, but would it not have been better 
if he had directed his schemes to making cor- 


be 


seen a 





some idea in 


I wish now to offer a sample case in which 
quite a number of men were rather slow in 
seeing a good way to do a certain piece of 
work. In Figs. land 2 I show enough of 
two parts of a machine to enable 
make clear what this was. The taper bolt in 
| Fig. 1 fits into the hole C in Fig. 2, the 
| straight part Band the head being a driving 
| fit. When the bolt is driven down, so that 
the head comes in contact with bottom of 
| counter-bore, the sleeve A should be so that 
it can be forced down quite hard on the 
taper, and at the same time come in solid 
contact at D on lower plate. ‘The way this 
job had been done for quite a number of 
years was by the ‘‘cut and try” way. The 
| bolt was fitted and driven into its place, then 
the sleeve (which had been left long for fit- 
ting) was tried in its place, and then a “lit 
tle” taken off; then it was tried in its place 


me to 





again, and a ‘‘little’’ more taken off, and so 
on, till it was finally worn down to the re- 
quired place. Sometimes the man would 
‘*bad luck,” and the last ‘‘ little” 
would be a little too much, in which case the 
be taken out and reduced on the 
taper, or the hole in sleeve must be reamed 
deeper. There had been quite a number of 
these machines built, and so the time taken 


have 


bolt must 


to do this job was pretty well known. 
A wandering machinist came along, and 
did this job quicker than it had ever been 


done before, although he had never done 


: A 





of lower part, which we will call 4”; then he 


subtracts 23 from 4°, and finds length of 


bolt from shoulder to head, which he makes 
to the depth gauge, and he can make it right 
first time trying. 

fitted to pulley 


plan, where a 


I] have seen large heads 


cones by the ‘‘cut and try” 


man to be good at it must be more of a pugi- 


list than a machinist. The big fellow got 
played out, or worked out; at least, he got 
out after awhile, and a small, new man 


wanted the work by the job. The boys in 
the shop predicted that the new man could 

make about 15 cents per day, if 

he worked hatd; but they were 
disappointed in this, for what the 
new man lacked in strength he 
made up in know how and skill. 
He started to make caliper fits, 


and to use the shop—large out- 


side—calipers. Now these out 
side calipers had a reputation of 
being ‘‘tricky,”’ and the boys 


thought if this man could make 
a good caliper tit with them he 








rai ak B would do something they had not 
Pig. ~. a Cae = 
‘ seen others do. They * kicked 
with the pew man, just the same 
American 3 eas as they had been in the habit of 
oe loing, but thi had a di 
’ " doing, but this man had a dis 
Cur anp Try Metnops. ae “ 7 
position to fathom mysteries, and 
this particular job before in his life, and did|it did not take him long to tind out and 


it without breaking his suspenders, either. 
He commenced the job at the beginning 
by doing a little thinking first, which he 
knew to be worth an ocean of thought done 
afterward. He hada inch 
eter caliper, which he found would enter the 
hole C 
accurately 


small microm- 
in such a way that he could measure 
the 
counterbore through, 
pers to fit the micrometer, and after forcing 


distance from bottom of 


He set his ipside cali- 


the sleeve in its place on the taper bolt, as 
the the 
squared off end of sleeve so that the inside 


shown, put whole in lathe, and 
calipers showed the distance right between 
sleeve and head of bolt. I have noticed this 
wanderer do quite a number of things in a 
way that I have not seen others use, and it 
seems that he does near 
“luck” with work his 
some others do. 

In Fig. 8 the bolt is used simply to hold 
the upper and lower parts together, so that 
the upper part turn 
‘*shake.” The space B is for clearance, the 


not have so bad 


trusted to care as 


can easily, but no 





WHISTLE. 


New STEAM 


parts being fitted together at a part not 


shown. When the parts are together there is 


no way of measuring this clearance except | 


through the bolt hole. Many machinists in 
doing this job would rough measure, making 
sure that the bolt long shoul- 
der to head, then the its 
place and see how much the head or upper 


was from 


drive bolt in 


part would raise off its seat, then take the | 


bolt out and try to take this amount off the 
shoulder; but to be safe they would usually 


take the bolt out, and put it back quite a 


number of times. My friend, the wanderer, | 


puts the parts together, and measures with a 
depth gauge, first from top of upper part 
which we 


down to bottom of counterbore, 


will say is 23, then from same place to face | 


The 


calipers were heavy, and there was a light 


remedy the fault with these calipers. 


spring used about the adjusting feature, as 
is common, Now they were set in one posi 


tion and used in another. They would lay 
them flat on the bench while fitting them to 
the then hold 


vertically when trying the work, and as the 


inside calipers, and them 


spring was weak the jaws would sag. to- 
vether, 
The 


forced 


and so misrepresent things, 
remedy was a small wooden plug 
under the spring, which served the 
purpose of shortening, and so stiffening it, 
and then setting them in the same position 


He did find he had 
that the pay 


they were used in, not 


to work too hard, or Was too 
small, 

There is too much rush about starting a 
man at work in many shops. A machinist 
should be allowed a little time to think and 
plan his work, just the same as the designer 
or draftsman, 

A man cannot just think his way through 
the world in a machine shop, but a good 
combination of brain and muscle, with a dis 
position to work both to advantage, ought to 
be the right kind A MECHANIC, 

ae s 


A New Steam Whistle. 


The accompanying illustration is of a new 


steam whistle, which, as will be perceived, 
To the body of the 
cast four curved arms, as shown, 
threaded 


somewhat larger in diameter than the thread 


has some new features 
whistle are 


which support a ring, which is 


cut inside the bell of the whistle. This ring 





is divided into four parts by being cut be 


result’ being that when 
it it 
}and always holds the bell true and firmly in 
| position, at the same time allowing of ready 


The bell 


been found to give a very deep and pleasant 


i tween the arms, the 


the bell is screwed onto is compressed, 


adjustment. form of shown has 
audible 
noticed that 


whistle, and 


Whistle, and to make it 
distance, It will be 
threaded to the 


used separately, if 


tone to the 
toa great 
the 
l either 
| These whistles are made in four sizes, by the 
Ashley Engineering Co., 


New York. 


valve is 
can be desired, 


156 Liberty street, 


i 

Last week we published a paper by Mr. 
Alfred E. Hunt, of Pittsburgh, on the subject 
of ‘‘Aluminum and Uses.” By mistake 
this credited to Minerals; the fact 
being that itis an abstract from, or a con- 
densation of a the 
Franklin Institute, of Philadelphia, and pub 
| lished inthe Franklin Institute Journal for 
April. 


its 
was 


lecture delivered before 


SS 
Many of the employes of a western railroad 
have decided to quit work because accidents 
are so numerous as to make railroading too 


dangerous, 












AMERICAN MACHINIST 





| NovEMBER 10, 1892 











Communications relating to the reading columns 
should be addressed to the Editor. Ail other com- 
munications should be addressed : 


AMERICAN MACHINIST, 
203 BROADWAY, NEW YORK. 


PUBLISHED WEEKLY AT 
203 Broadway, New York. 


Horace B. MILLER, Pres’t and Bus. Manager. 
LycurGaus B. Moors, Treas. and Sec’y. 


F. F. HemeENwAY, Editor and Mech. Engineer. 
J. G. A. MEYER,) ; 
Frep J. MILLer,S Associates. 
Special Announcements. 

te Positively we will neither publish anything in 
our reading columns Jor pay or in consideration oj 
advertising patronage. Those who wish to recommen 
ther wares to our readers can do 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

Ger” Lvery correspondent, in order to insure atten- 
tion, should give his full name and address, not jor 
publication, but as a guarantee of good faith. 

S27 We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet schene 
to advance, or hobby to ride. 

ter" We invite correspondence from practical ma- 
chinists, engineers, inventors, drajtsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

Leer” Subscribers can have the mailing address o1 
their paper changed as often as they desire. Send toth 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 

Subscription. 
$3.00 a year in advance, postage prepaid, in the 
United States, Canada, and Mexico. 
$4.00 a year to Other Countries, postage prepaid. 





Advertising. 
Transient, 35¢c. per line, each insertion. 
‘** Business Specials,’’ 50c. a line. 


The American News Company, 
Publishers’ Agents, New York. 
DEALERS SUPPLIED BY 

The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Buffalo News Co., Buffalo, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 
The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J. 
The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orlcans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, New York. 
Tbe Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R. I, 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Union News Company, New York, N. Y. 
The Washington News Company, Washington, D. C. 
The Western News Company, Chicago, Ill. 
The Williamsburgh News Co., Brooklyn, E. D..N. Y. 
The Wisconsin News Company, Milwaukee, Wis. 





The International News Company, 
BrREAM’s Buipe’s, Chancery Lane, Lonpon, E. C., 
ENa., or Stefanstrasse 18, Leipzig, GERMANY, will 
receive subscriptions for the AMERICAN MACHINIST, 
at 166 per annum, English currency, or 17 marks 
per annum, German currency, postpaid. 

Subscriptions received in Paris, France, by E. 
TERQUEM, 31 Boulevard Hausmann, at 20 francs per 
annum, postpaid. 





Subscriptions received in Australia by W.WILuiams, 
17 and 21 Fink’s Buildings, Melbourne. 








NEW YORK, NOVEMBER 10, 1892. 














CONTENTS. 
PAGE 
Horizontal Car-timber Borer..... PCO OR ae 
NN OR ONO a Eee ae ee 1 


Electrical Transmission of Power for Cotton- 


A good deal may be learned about some of 
the new trade combinations by looking over 
the statements made in their advertisements 
published in the metropolitan newspapers in 
tended to present the advantages of the stocks 
The recently formed type 
founders’ combination, for instance, in its 
advertisement gives the names of 23 firms 
and companies whose business has been ab- 
The inventory 
of the property acquired shows a value of 
$3,655,128 in machinery and tools. From 
the statement it can be deduced that a total 
capital of about $6,200,000 is required to run 
the business. On this basis $4,000,000 of 
preferred stock is to be issued and $5,000,- 
000 of common stock, or $9,000,000 in all. 
On the preferred stock 8 per cent. dividends 
are first to be paid from the earnings. In 
spite of the drawbacks which have led tothe 
formation of the combination, the average 
earnings for some years past have been more 
than twice the sum needed to pay the divi- 
dends on the preferred stock, and earnings 
of at least $1,200,000 per year are confidently 
expected under the combination manage- 
ment. It is further stated that at present 
ach founder endeavors to keep pace with 
the other, thus duplicating plant at great 
It is declared that nearly all the 
companies which compose the combination 
have been long established and ‘‘uniformly 
The others are, of course, to be 
made so by the combination. 

In the case of the talked of combination of 
brass manufacturers one of the prominent 
movers in the matter bas said that a few of 
the firms concerned have made fair profits, 
but that the majority of them have not done 
a satisfactory business, 

It will be found, we think, that in most 
cases of combination of industries there will 
be some of the establishments that have been 
making fair profits while others have not 
been. 


as investments. 


sorbed by the combination. 


ex pense. 


prosperous.” 


The reason for this, with few excep 
tions, is to be found in the fact that some 
establishments are better equipped than oth- 
ers, and are better managed, and this is just 
where the significance of the trust movement 
lies in its relation to machinery builders. 
One effect of a combination is to relieve the 
less profitable establishments from all ne- 
cessity for bringing their equipment up to 
the standard of efficiency of the better ones, 
and, once the combination is formed, about 
all incentive for any of the establishments to 
improve equipment, to get better machinery 
or employ higher grades of skill, is removed. 
If all productive industries could be 
formed into trusts, then we should all be on 
an equal footing, and no one would perhaps 
have special cause for complaint; but those 
who will always find it impossible to form 
any such combination constitute a very large 
majority of the people, and among these 
must be classed most manufacturers of ma-) 
In the case of any comparatively 
simple product, many of which are used by 
machinists, a combination is easy, because 
nothing but price determines the choice of a 
buyer, but in the case of general machinery 
there are so many considerations beside mere 
first cost that will appeal to a prospective 
buyer, that, supposing any combination to 
be formed, it could not possibly be a lasting 
one. <A among 
builders, for instance, is something which 


chinery. 


combination machine tool 


any one who knows anything of machine tools 


Can Machinery Manufacturers Combine? | tion of improved machinery, a large propor- 


tion of which now finds a market as the 
direct result of lively competition—a compe- 
tition which requires that an industrial es- 
tablishment shall be at least nearly as effi- 
cient as its competitors, which competition 
it ig the well-known object and effect of 
combinations to destroy. 
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A Rule That Works Both Ways. 


Engineers understand very well the mean 
ing of the old saying, that ‘‘A man who is his 
own lawyer has a fool for a client.” Though 
this saying is open to the suspicion of hav- 
ing been invented by a lawyer for the bene- 
fit of lawyers, there is little doubt but that it 
contains an important truth, whether ap- 
plied within the strict meaning of the words 
or in its broader sense, in which it’ means 
that he who is his own physician has a fool 
for a patient, and he whois his own engincer 
has a fool for a client, etc. Engineers are 
familiar with the fact that too many men, 
who would not think of making fools of 
themselves by becoming their own lawyers 
or their own physicians, never think of em- 
ploying a disinterested engineer when they 
have engineering work to do. 

Some things which have come under our 
notice, however, lead us to think that there 
are engineers who sometimes forget the 
value and economy of expert service and ad- 
vice where anything is to be done involving 
important interests. Engineers frequently 
enter into contracts with manufacturers and 
others for services or supplies of various 
kinds, and it frequently happens that trouble 
arises from the fact that the written contract 
is found, upon being tested in the courts, not 
to be what the engineer party to it sup 
posed it was. It is quite easy to draw a con- 
tract which shall seem to the uninitiated to 
be very strong, and to leave no loophole 
through which either party can escape from 
his obligation in case he should wish to do 
so, and yet have it, as has proved to be the 
case many times, so worded as to make it 
easy to ‘‘drivea four-horse team through it.” 
More than one engineer who has supposed 
that he bad an ‘‘iron bound contract” with a 
company, relating to his employment in a re- 
sponsible position, has found to his sorrow 
that his continued employment during the 
term of the contract, his salary, or his allot- 
ment of stock, has been made to depend upon 
some innocent looking provisos or contin- 
gencies which leave him utterly without re- 
course or legal standing in case there is 
trouble or misunderstanding of any kind. 

The best use to which a lawyer can be put 
is not, as commonly supposed, the getting us 
out of difficulty when we have gotten into it, 
but in keeping us from getting into diffi- 
culty, and there is probably no better way 
of having him do this than by having him 
draw contracts that are real contracts when- 
ever important interests are or are likely to 
be involved. 

Se eee 


Literary Notes. 


MECHANICAL DRAWING, PROGRESSIVE EXER 
CISES AND PRACTICALHINTS. Forthe use of 
all those who wish to acquire the art, with or 
without the aid of an instructor. By Charles 
William MacCord, A. M., Se D , Professor of Me- 
chanical Drawing in the Stevens Institute of 
Technology, Hoboken, N. J.; formerly Chier 
Drattsmantor Captain John Ericsson; author of 
‘* Kinematics,” "A Practica: Treatise on the 
slide Valve and Eecentric,’ ana various Mono- 
graphs on Mechanism. 





and at the same time has made any examina- 
tion of the elements of strength and weak. | 
ness of trade combinations would be very 
And, this 
being the case, it becomes evident that those 
who build machine tools are at the mercy 
of those combinations with whom they must 
have dealings, either as manufacturers or 


apt to believe an impossibility. 


consumers. 

And, of course, the farmers, with the great 
body of those who work for wages, can | 
never form themselves into trusts, their only | 
defense being to do what they may to pre- 
vent the formation of trusts by other people 
—an effort in which it 
majority of 
must be interested, for the reason that trusts 


seems to us the vast 
manufacturers of machinery 
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must always stand in the way of the adop- 





This work is divided into two parts. 
The first part contains progressive exercises 


|in mechanical drawing, and embraces the 


essential features of a course of instruction 
which the author has successfully pursued 
for twenty years. A distinction is here made 


| between mechanical drawing and geometric 


al drawing, the former embracing those 
methods which admit the use of implements 
such as T-squares, set squares, etc., in mak- 
ing industrial drawings involving geometric- 
al principles, thereby increasing the facility 
of the operation, and yet retain all the accu- 
racy for practical purposes. It is this 
class of drawing on which the author treats, 
or, in short, purely mechanical drawing ac- 
cording to the above definition; the readers 
are presumed to have gained from other 


sources an acquaintance with such geometr 
al principles as may be made use of int 
course of the work. The instructions giv 
as to the use of the pencil, inking in, and 
regard to the habits by which accuracy a 
neatness can be attained, are very valuab 
and should be closely studied by all begi 
ners, students, or all who wish to becon 
first-class draftsmen. The exercises in t! 
first chapter are selected and arranged wi 
a view of imparting facility and accura: 
in the use of instruments, and for this pu 
pose the author has chosen subjects of 
ornamental nature made up of straight lin: 
and circles. In the second chapter the e> 
ercises relate to the drawing of non-circul: 
curves, and include the ellipse, parabola, hy 
perbola, cycloid, epicycloid, hypocycloi 
the involute of the circle, spirals, mechanica 
methods of plotting curves, and the applic 
tion of some of these curves to the constru: 
tion of teeth of spur wheels. The remainin 
six chapters of the first part of the work 
treat on the principles of projection; object 
in inclined positions; of the helix and its ap 
plication in the drawing of screws; inter 
section ard developments of surfaces; isi 
metrical drawings; Cavalier projections, and 
pseudo perspective; the spur wheel and thi 
bevel wheel in inclined positions; construc 
tion of the close-fitting worm and whee); 
construction of the screw propeller; standard 
sectioning, ete. 

The second part of four chapters contains 
practical hints to draftsmen. The leading ob 
ject of this part is to explain various modes 
of representation which the author claims 
are better, in many cases, than the precis« 
ones of projection. This part was published 
separately some time ago, and was noticed 
in our columns atthe time of its publication 
and so special mention here 
The whole forms a valuable work on me 
chanical drawing, and will till a large spher 
of itsown. We believe it to be well adapted 
for use in schools, technical institutes, 
and for the use of all who wish to becom: 
proficient in the art of mechanical drawing 
It is published by John Wiley & Sons, 53 
East Tenth street, New York. Price, $4.00. 
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THE STANDARD ELECTRICAL DICTIONARY. 
A Popular Dictionary of Words and Terms Used 
in the Practice of Electric Engineering. By T 
O’Conor Sloane, A. M., E. M., Ph. D., auther of 
“Arithmetic of Electricity,” ‘* Electricity Sim 
plified,” ** Electric Toy Making.” 4 
The title of this work hardly does it just- 

ice—it is more than a dictionary; its charac 

ter is that of a practical hand-book of refer- 
ence, in which the terms and subjects are ar- 
ranged alphabetically, and besides giving the 
definitions of the terms, much valuable in- 
formation is added in many cases. Each 
term or subject is defined once in the text, 
and where a term is synonymous with one or 
more others, the definition is given under 
one title only, and the others appear at the 
foot of the article as synonyms. For the 
purpose of finding readily the definition of 
one of the synonyms, a very complete index 
is added, by which the page containing the 
information sought for is given. The work 
is an excellent one; it is very complete, and 


is just what is needed. It is published by 


Norman W. Henley & Co, 150 Nassau 
street, New York. Price, $3. 
THE PRACTICAL MANAGEMENT OF DYNA 


MOS AND MOTORS. By Francis B. Crocker, 
Adjunct Protessor of Electrical kngineering, Co 
lumbia College, N. Y.; Vice-Pres. of the Amer. 

Inst. of Electrical Engineers; Pres. of the New 

York Electrical society, and Schuyler 8S. Wheeler, 

D, Se., Electrical Expert of the Board of Electric- 

al Control, New York City ; Past Vice-Pres, of 

the Amer. Inst. of Electrical Engineers; Meu ber 
of American Societies of Civil and Mechanical 

Engineers. 

This is an excellent little book, and one of 
the best that can be placed in the hands of 
practical men. It gives simple directions for 
the practical use and management of dyna 
mos and motors, and such important facts as 
present themselves in the actual handling of 
these machines. Although the treatment of 
the subjects is not much more than a set of 
directions, itconveys much useful informa 
tion of a thoroughly practical character, and 
the whole is arranged for convenience of 
reference. The considered are : 
General principles of dynamos and motors. 
Selecting dynamos and motors. 
dynamos and motors, 


subjects 


Installing 





Starling, running, 
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topping and testing dynamos and motors. 
Heating in dynamo 
general instructions. Heating of 
irmature. Heating of field magnets. Heat- 
ing of bearings. Noise. Speed too high or 
Motor stops or fails to start. Dynamo 
The authcrs do not treat 
on the construction of dynamos or motors, 
but simply on their use, running and manage- 
ment, which gives the book a sphere of. its 


Sparking at commutator. 
r motor; 


ow. 


fails to generate, 


own, and will be useful to students and 
practical men, Itis published by D. Van 
Nostrand Company, 23 Murray and 27 
Warren street, New York. Price, $1. 


SPON’S TABLES AND MEMORANDA FOR EN- 


GINEERS~ By J. T. Hurst Mem. Soc Eng.; 
Mem. Phys. Soc. London; Surveyor War Depart- 
ment ; Author of Architectural Surve yors’ 


Hand- book ” ‘Hurst Tred; gold’s Carpentry,” ete. 
Eleventh edition. 


This little reference book forms a very 
handy pocket companion; the size of its 
pages is only 28 inches by 1} inches, and it 
can easily be carried in a vest pocket. It 
contains tables which an engineer and archi- 
tect may have to refer to frequently, and 
formulas and memoranda for the solution of 
problems which constantly present them- 
selves in ordinary practice. The book is 
well worth its price, 40 cents, and with cloth 
case, 50 cents. It is published by Spon & 
Chamberlin, 12 Cortlandt street, New York. 
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Questions of anal interest relating to siillia cts dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(471) H., Evanston, Wyo, writes: Please 
give me through your columns the dimen- 
sions of port openings, lap and lead of valve, 
for an engine 24x3 inches; revolutions per 
minute, 850. 4.—We should make the 
steam ports 1x, inch; exhaust ports, 1x 
inch; lap, }inch; lead, gy inch. 


(472) E A. R., Seneca Falls, writes: 
ly canes the following questions: Is the 
flexible shaft patented? A.—Yes 1 wish 
to run a 12-foot boat by an electric motor 
apd batteries. Can I do so and not get too 
great a load? A,—Yes, provided you are sat- 


Kind- 


istied with a moderate specd. Your other 
question is out of our line. 
(478) D. S., Prince’s Bay, N. Y., asks: 


What horse-power will it take to drive a 
boat at the rate of 30 miles an hour—length 
of boat, 30 feet; beam, 6 feet ? A.—That 
depends much upon the form of the lines; 
unless these are very fine, you may not be 
able to get sufficient power in the boat to 


drive it at this high rate of speed. For 
correctly designed lines you may need 260 
horse-power. Our advice is, unless you 


have had experience in building fast boats, 
do not attempt to build a race boat without 
engaging the services of an engineer who is 
thoroughly familiar with the business, 


(474) W. F. R., Buffalo, N. Y., writes: 
Please furnish me with the address of the 
manufacturers of the swiveled blue-print 


frame, as illustrated by you in one of the 
issues of the AMERICAN MACHINIST this 
year. I had the paper, but am unable to 
tind it. The frame is to go out of a side 
window without a track. A.—The frame to 
which your refer was not published in the 
current volume; you will find it illustrated 
in our issue of June 4, 1891. It was designed 
by and is in use at the works of G. A. Gray 
Co., Cincinnati, O. We do not know 
whether they make these for outside parties. 


(475) E. X. K., Bound Brook, N. J., 
writes: Please give formulas for the solution 
of the following problems. A helical spring 
of flat steel is twisted to resist a pressure of 
200 pounds; what size of steel and number of 
coils will be required to twist the same spring 
through an arc of, say 45 degrees, for a given 
increase of weight? Also give formulas for 
finding the size of steel and number of coils 
of a spiral spring to resist the same pressure 
and under the same conditionsas above. A. 
—We cannot find any formulas applicable to 
the foregoing problems. We see no other 
way of getting the required data than to re- 
sort to actual trials or experiments. 


(476) T. C., Detroit, Mich., writes: Kindly 
inform me where I can purchase a working 


A.—We do not know 
working models of locomotives for sale, as 
there is not a 
and the only way to obtain one, as far as we 
know, 
pend much on the accuracy of the model and 
the workmanship expended upon it. 
opinion you cannot get 
50 or 60 dollars. 
tive shop to estimate the price of a first-class 
and complete working model to a scale of 1} 
inch, 


am building a small compound 


of any one keeping 


sufficient demand for them, 


is to get one made. The price will de 
In our 
much of a model for 
have known a locomo 


We 
if we remember rightly, at $2,000. 


(477) W. A. R., San Jose, Cal., writes: 
Please give me a rule for determining the 


weight of a ball on a safety valve lever, its 


position, and on what the above depends. 


Also state what book I can get that will be of 
service to me—one that contains simple meth- | 
ods. 
discussed, 
in our issues 
1889, and also in answer to Question 227, in 
our issue of May 19, 
all books on enginecring treat 
ject, and in fact many books treating on ele- 
mentary mechanics contain 
safety 
question, 


A.—You will find this subject fully 
and all the necessary rules given, 
of August 8, 22, September 5, 


current volume. Nearly 
on this sub- 


rules relating to | 
valve problems such as given in your 


(478) A. Canada, writes: I 
engine to 
put in a 33 foot launch, cylinders, 5 and 10 
inches diameter, and 6 inches stroke. Please 
give me the dimensions of a suitable jet con- | 


L., Quebec, 


denser. A —The condenser should have a 
capacity of about half that of the low- 
pressure cylinder. 2. Also please give 


diameter of injection pipe, and the size of | 
airpump. Injection pipe about 3 inch 
diameter ; air pump (single acting) 4 inches 
diameter, 3 inches stroke. 3. What size of 
boiler will I need? A.—You will need a 
boiler with about 7 square fect of grate sur- | 
face, and about 180 square feet of heating 
surface. <A vertical boiler containing this 
amount of grate and heating surface will be 
about 42 inches diameter, and 72 inches high. 


(479) E. P. L., Waterbury, Conn., writes : 
Kindly advise me of the best method of tak- 
ing out and putting in a crank-pin without 
removing the shaft or crank from its 
place. Crank-pin 4x6 inches; size of engine, 
20x48 inches. A.—That depends much on 
the available room around the pin. There 
are hydraulic jacks made for the purpose; if 
space would permit we should use one of 
them. If ajack cannot be used heat the crank 
around the pin by 
when the metal around the pin is sufticiently | 
expanded drive the pin out; if the pin) 
under these conditions cannot be driven | 
out it will have to be drilled out, but the new 
pin may be driven in while the crank is hot, 
and a good job obtained provided a proper 
shrinkage fit is given to the pin. 


(480) W. B., Columbus, Ohio, asks: 
When water is formed into steam, and then 
condensed, does the oxygen leave the water? 
And would there be more oxygen taken out 
of the steam of 80-pound pressure than 10- 
pound pressure? A.—No; excepting it is 
the small amount of oxygen contained in the 
air which was mechanically mixed with the 
water and then expelled. 2. How many de. 
grees of heat are there in steam at 10 pounds 
pressure?) A.—The temperature of steam at 
10 pounds pressure by gauge is 241 degrees 
Fahr. 3. What book can I get that is simple 
and accurate, which gives methods for com 
puting the horse-power of engines, pumps, 
sizes of chimneys, capacity of boilers, etc.—a 
book that an every-day mechanic may use? 
A.—Any of the engineers’ pocket-books may 
answer your purpose, 


(481) F. P. S., N. Y., writes: Please 
inform me if there is any necessity of having 
a check valve on a 2 inch delivery pipe from 
a steam pump used for pumping water in a 
tank placed on the sixth floor above the 
pump. A.—Yes; the check valve should be 
placed close to the tank, so that water in the 
tank can be shut off when the pump is stand 
ing still, or when r.pairs have to be made. 
2. Please give me the length of a_ safety 
valve lever and the weight on the end of it 
fora valve 4 inch diameter with 80 pounds 
pressure. A.—Distance from center of ful 
crum to center of valve, 1 inch; distance 
from center of fulcrum to center of weight, 
6 inches; weight, about 24 pounds. 3. What 
should be the weight of a fly-wheel fora 4x5- 
inch upright engine? A.—For a mean 
diameter of fly-wheel of 24 inches and 200 
revolutions per minute, you will need a fly 
wheel of about 160 pounds. For faster 
speeds and the same diameter of wheel the 
weight should be reduced, 


(482) D. R., Newport News, Va., writes : 
I have served my apprenticeship as a boiler 
maker and am now under instruction as a 
machinist, as my mind lies more in machin 
ery; | want to be a good mechanic, Kindly 
acquaint me with the books I should use to 
further me on in my business. I am working 
on the floor on marine work in a large ship 
building yard, and would like to get the 
theory of marine engineering. Please let me 
know where to get the books best suited for 
my case, and also the price I would likely 





model of a locomotive, say from 50 to 60 
dollars, or what price | could get one for, 





have to pay for them. A.—We have givena 


course for home study, 
books, 


one for you to follow. 


380, in 


addresses of dealers in scientific works in our 
advertising columns, who will be pleased to 
send you a catalogue containing the prices of 


books. 

(483) F. G. S., New York, writes: Our 
building is fitted up with the B. Sturte 
vant & Co. hot-air heating system. I am 


running 
inch exhaust, 
also 4inch exbaust, 
gine 14-inch exhaust 
ithe blower bas a 2 inch exhaust; 
| within 
already connected to the same 


condense before it gets to the place where it 
can do 


| pressure valve on the main pipe answer every 


| Tabor 
means of hot irons, and | 


| Lhe 


jis entirely too litle work for it to do. A, 
| You have been very liberal in’ the 
| tion of 
only. 


with a list of suitable 
in the article on ‘‘What to Study and 
How to Study,” in our issue of February 19, 
1891. This course we believe to be a good 
You need not get all 
the books at once; get What you need as you 
progress. The addresses of the publishers of 
these books are given in answer to Question 
our issue of August 20, 1891. It 
seems to us that any good bookseller in your 
vicinity can get any of these books for you, 
and he should also be able to give the price 
before you order them. You will also tind 


a Watts ¢ 
and 


‘ampbell Corliss engine, 4 
one Armington & Sims; 
and one Sturtevant en 
The engine for driving 
it is placed 
heating coil, and is 
The Corliss, 
Armington & Sims and the Sturtevant en- 
gines are about 200 feetaway from the coil to 
be heated by the exhaust. What I wish to 
know is, if the distance from the engines 
tocoilis not too great, causing the exhaust to 


3 feet from the 


good? A.—The distance is greater 
than desirable, but if the pipes are well cov- 
ered the loss due to condensation of the ex- 
haust should not amount to much. 2. What 
size of pipe would you acvise for the three 
engines? And is it necessary to have a back 
pressure valve on every one of the exhaust 
pipes from each engine?) A.—We should 
make the main exhaust pipe 6 inches diam. 
eter. It is very likely that the exhaust pipes 
from the engines can be led to main exhaust 
pipe in such a manner as to make one back 
purpose; in fact, if there are no valves nor 
other means in the heating system by which 
the exhaust can be choked you will not need 
a back pressure valve on any of the exhaust 
pipes. 


(484) J. L. R., 
We inclose an indicator card 
engine—cylinder, 16x24. It was taken with 
indicator, scale of spring, 40; boiler 
gauge pressure, 75> pounds ; 70 revolutions 
per minute. We figure this card to show 
| that the engine is developing about 35 horse 
power. Kindly inform us if this is correct, 
engine is supposed to be an 84 horse 
power one, and we think that 385 horse power 


Chambersburg, Pa., writes: 
from a Corliss 


computa 
the horse power—we make it 82 
The engine can and will do more 
by increasing the initial pressure in 
the cylinder. You omitted the atmospheric 
line on the card, and, therefore, we cannot 
tell exactly what the initial pressure in the 
cylinder is, but we should judge it to be rot 
over 50 pounds; this is too much of a re- 
duction from the boiler pressure. The caus¢ 
of this reduction may be due to throttling, 
or a steam pipe too small in diameter, or 
faulty construction of the steam passages 
Nothing but a close examination of the en 
gine and its connection will reveal the cause 
The card shows an excessive negative 
lead, which also tends to reduce the power 
of the engine, and besides this the steam is 
cut off very carly in the stroke, which no 


work 


doubt increases the economy of the fuel, 
but it will also reduce the power of the 
lengine. 

| (485) X. Y., Waterloo, N. Y., writes: 


| Suppose a weight be applied toa lever, which 
has been made fast to the driving shaft of 
machine, sufficient to start the machine from 
a state of rest to that of motion; will this 
weight be a measure of the force to keep the 
machine in motion’ This has been a subject 
of discussion between myself and a friend, 
and the discussion has been brought forward 
by a desire to test the power required to run 
a certain machine. We have not the money 
for buying a dynamometer, and thought if 
you would answer this through your col- 
umns, and at the same time inform us of 
some simple method of obtaining the meas 
urement of power required to run a machine, 
it would not only assist us, but also hundreds 
of your readers, who, when making pulleys 
to drive their machines, bave, for the want 
of proper knowledge, to do as their grand- 
fathers did before them—make a big guess. 

14 —The weight attached to the lever as you 
describe cannot be taken as the measure of 
the force required to run the machine; it is 
the measure of the force required to over 


come the resistance of friction at starting; 
and the weight which will just keep the ma 
chine running at a slow uniform velocity is 


come simply the resistance of friction. 





velocity, and the force necessary to run the 
machine at a given velocity may be much 
greater than that which is required to over 
Take, 
tukes far 
rest to motion than 


for instance a locomotive; it less 
power to start her from 
to run her at the rate of 60 miles an heur, 
We know of vo other reliable method for 
determining the power required to drive the 
machine than by the use of some form ot 
dynamometer. ¢ f apply ore re- 
quires an expenditure of money, without 
which we cannot obtain anything, even if i 
is ign a matter of measuring power; indeed, 
our grandfathers were not exempt from p: 1V- 
ing or making adequate returns for anything 
they could use, and they certainly would 
have used some form of dynamometer if they 
had had as many as we have now, and would 
not have resorted to guessing, as this is 
sometimes a very expensive expedient. 


‘Busmess SrEcias 


course, to 








~ Pransient A Ivertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line.. Copy should be sent to reach us not later thar 
Saturday morning for the ensuing week. 4ssue. 


Why pay dollars instead of cents? See page 20. 
Shafting Straighteners. J. H. Wells, Tampa. Fla. 
Forming Lathes, Mer. Mach.’Tool! Co., Meriden, Ct 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
$10 Countershafts. A.D Pentz, Elizabeth, N. J. 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
New lists of cutters. Brown & Sharpe 
‘Bradlev’s Power Hammers, the best in the 
world.” Bradley & Co., Syracuse, N.Y, 
The Improved Justice Hammer. Williams, White 
& Co., Moline, Il.. manufacturers. 
Pattern and Brand Letters. <A variety of sizes 
and styles) Heber Wells, 8 Spruce St., New York. 

Drill Presses, with Tapping Attachments. Gould 
& Eberhardt, Newark J 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St.. N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Kandolph Brandt, 38 Cortlandt St..N.Y. 
_S. A. Smith, 23.8. Canal St., Chicago, Nl, is agent 
for Standard Tool Co.’s Twist Drills 
_ Pulley lathes, most efficient offered rhe 
& Shipley Machine Tool Co., Cincinnati, O 
Guild & Garrison, Brooklyn, N. Y.. manufacture 
steam pumps, vacunm pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

‘Shapers (Double Triple Quick Stroke ”’) 

Trade Mark. 
Gould & Eberhardt, Newark, N. J. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pullevs. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


20 sizes, 


Lodge 


For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W.138th St., N. Y. Send for des’n. 

Forthe Latest Tmproved Diamond Prospecting 
Drill, address the M. ©. Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, HL. 

Patterson,’ Gottfried & Neniag Limited, 146-150 
Centre st., New York, are putting on the market 


a new alarm speed indic oe Send for cireulars. 


Gear Cutters, Auto. Specially adapted for Mo- 
tor Gears, 

Gould & Eberhardt, Newark, N. J. 

Card & Co., Mansfield, Mass., are putting 
market a new line of stocks and dies, with 
adjustable dies and guide S. A. Smith 
Chicago, Ill., Western Agent. 


8. W. 
on the 
their patent 
23.8. Canal Street, 


Patent Soliciting of High Class 
D. Walter Brown, Counsel in Patent ¢ 
31 Nassau Street, New York. 
send for Brief History of Patent 


Serew Propeller Wheel, made only 
Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and equip- 
ment well adapted for Heavy Steamship Repairs, 


“Binders ” for the Ami RICAN Macuinist. Two 
styles— the“ Common Sense,” as heretofore sold by 
us, and mailed to any ad lress at $1.00 each, and the 

New Handy.”’ mailed at 50c, each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 208 Broadway, New York, 


‘ases, 
Legislation, 


De Lamater 
y The Samuel L. 


“Indicator Practice and Steam Engine Economy.” 


By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations frem the diagram, also the principles of 


steam engines and current 
practice in testing engines and boilers, Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


economy in operating 


eRe 
Cogging Wheels—VIII. 
By Josery HORNER, 
salen 
wheels fr 


Repairs to cog quently have to 


be made in the mills with the wheels 7a sétu. 


I propose in this final article to say some- 


thing about these repairs. 


The repairs that have to be done are due to 





force required to over 
of friction when in mo 
tion, and the latter is generally less than the 
former, But the power required to run a 
machine when it is performing useful work 
will depend on the kind of work it is doing; 
for instance, some, parts of the machine may 
have to overcome an air resistance, and this 
may increase nearly with the square of 


the measure of the 
come the resistance 


the | 


worn, or having shrunk 
And 


have 


teeth having become 


loose in consequence, if 


and worked 


the wheels themselves very often to 


remain upon their shafts, the difficulty of the 


| work is greatly enhanecd. It is not always 


convenient to remove a wheel to the work- 


re-cogging, as, for instance, when 


shop fo1 
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other wheels are in the way of its removal, 
or when, in out-of-the-way country mills, 
there isa lack of tackle for lifting it out of 
its place. Unless, however, there are con 
siderable difficulties in the way of the re- 
moval of a wheel, it is better to bring it into 
the shop than to let it be re-cogged in place. 
In the shops the men can put it into the best 
possible position for getting round it, the 
cogs can be turned in the lathe, and the 
whole of the work done in a good light. 
The conditions are generally the reverse of 
these in a mill. 

Putting aside the difficulties due to con- 
fined situations, one’s head ‘being in contact 
with an overhead beam when working on 
crown wheels, or seated on a plank, and 
shrinking into as small a compass as possible 
when working between a pii-whecel or its 
wall, or clambering up over its arms and 
boss with cog and tool ishard. Let us see how 
best to deal with cases that arise in practice. 

Teeth may be worn badly, due to legiti- 
mate wear; they may be broken by accident, 
such as overrunning, or they may be rattling 
loosely in their mortises, yet otherwise be in 
workable trim. I will take 
seriatim. 

It is surprising for how long a 
mortise wheel cogs will wear under fair 
work, without fracturing. I have frequently 
seen them worn until when only of about 
half their original thickness. sut when 
worn thus, a serging or backlash of the gear, 
or overrunning due to the wearing back of 
the shafts, will soon destroy them. It is 
seldom that teeth wear unequally; that is, 
though they wear mostly on one side only, 
dependent on the direction in which the 
wheels run, one tooth does not wear more 
quickly than another. So that, as regards 
the wear due to legitimate use, the whole of 
the cogs have to be replaced at once in a 
wheel. 

Before the old cogs can be removed, the 
pins, if pins were used, must be cut off, or 
driven out. They are generally cut off with 
a clipping chisel. Wedges, when such are 
used, whether of iron or wood, must be 
driven out, After the fastenings are re- 
moved there is not usually much difficulty in 
driving the old cogs back. Sometimes, how- 
ever, in pit-wheels, and wheels in damp situ- 
ations, a lot of hard driving and breaking up 
of the cogs is necessary. : 

When fitting in the new cogs it is often 
difficult to drive them tight enough, in con- 
sequence of the swing of the hammer being 
restricted, due to having to work in a con- 
fined space. Hence a hammer heavier than 
usual, with a shorter handle, is the best to 
use. When the teeth are fitted, then they 
‘vannot be turned in the lathe. One of two 
courses is then open. 
a rough fashion in place; another is not to 
turn them at all, but to cut them with saw 
and chisel to size after the shanks are fitted, 
but before they are driven in finally. It is 
sometimes possible to turn them in place by 
running the mill-wheel or engine at a suita- 
ble speed, and rigging up a piece of quarter- 
ing or an iron bar against the teeth, to serve 
as a rest, and using a wood turner’s stiff 
gouge for the work. No fine 
nothing very accurate can be done in this 
fashion, but it nevertheless serves the pur 
pose, and does away with a lot of trouble in 
cutting to shape by hand. 
cannot be done, the teeth are sawn to a 
template before being driven in. 

The pitching out, often by the light of a 
candle or lamp, cannot bedone so well as in 
the workshop. The wheel can usually be 
run round to put the pitch circles on. If 
not, they must be marked tooth by tooth by 
dividers, with one leg resting on the rim, the 
other marking the pitch circle. After this, 
the tooth centers and tooth outlines will be 
obtained asin any other case, and the teeth 
will be worked through with gouge and 
chisel in the best fashion practicable under 
the circumstances, 

As regards fractured teeth, there is only 
one remedy, and that is to replace them 
entirely. No patching up of a fractured 
tooth with pieces glued or nailed is pos 


these cases 


time 


One is to turn them in 


work, and 


In cases where it 


sible, because the stress of work will break 
them again. 


A small piece broken off the 








ends of a tooth, or alittle off one side, need 
not necessitate a new tooth. But if the 
broken area is considerable it is always 
better to replace the tooth, because if it gives 
way entirely the probability is that the whole 
of the teeth may become more or less 
stripped, and ruined. So that it is injudicious 
to let broken cogs remain in place. 

Of course, such cogs have always to be 
fitted while the They 
must be sawn to length before being driven 
in, and their centers pricked off from the 
contiguous teeth, and their outlines struck 
to suit; and, if the other cogs are worn, the 


wheel is in situ. 


new ones also must be cut to the same size. 

Lastly, there is the loosening of cogs in 
This is not so 
apt to occur in damp country mills as it is 
in warm workshops and engine rooms. 
When it does occur, it is not only liable to 
lead to fracture, but is a nuisance. There is 
only one course open, and that is to take the 
cogs out, line up the shanks with canvas or 
American cloth well daubed with paint, and 
drive them in again. At first the cog must 
be kept over to the outside of the mortise 
opposite to that on which the canvas is put, 
so that pressure shall not be put on the can- 
vas until the cog is getting nearly down to 
its seating. Unless this is attended to, the 
canvas will be partly squeezed and driven 
out. 


consequence of shrinkages. 


a oo 


An Extinct Hack-saw. 


A reader of the AMERICAN MACHINIST has 
a hack-saw frame which has the handle ar- 
ranged to turn the blade into any convenient 
position, and the blade is tightened by the 
movement of a lever within the handle. The 
stud to which the outer end of the blade is 
attached has no teeth or notches upon it, 
but is free to take any position, while a flange 
upon the handle locks by meansof numerous 
small teeth in any desired position. He de- 
clares that this is by far the handiest and 
best hack saw frame he ever saw, because, in 
changing the blade from one position to an- 
other, it is only necessary to loosen the ec- 
centric lever, turn the blade and tighten the 
lever again, which is the work of but a mo- 
ment and can be readily done with one hand. 
The frame appears to be cheap to make, and 
he wonders why it is no longer in the market, 
as he wishes to get several more of them. 
They are not to be found in New York nor 
in any of the catalogues of dealers. Can 
any of our readers tell us who made this 
frame, and why it is no longer in the market? 
= gilt ccc 
Lectures on the Indicator. 





The announcement is made that a course 
of twelve lectures on Steam Engine Indicat- 
ors will be given by Professor Peabody, at 
the Massachusetts Institute of Technology, 
Boston, Mass., beginning, we believe, Dec. 
7. Professor will undoubtedly 
treat the subject very completely, and will 
answer any inquiries as to the course. 


Peabody 


ee A 

The Chemical Trade Journal states that 
the following composition has lately been 
patented by Mr. A. W. Kerr as a substitute 
for wood, it also being suitable for making 
The com- 
position consists of hydrated silicates of mag- 
nesia and alumina, such as talc, kaolin or 
other clays or clayey loams mixed with 
sphagnum, peat or the like. The composi- 
tion is molded into bricks ina _ special ap- 


crucibles, retorts and bricks, etc. 


paratus and then fixed, the peat being con- 
sumed and leaving a porous mass. In the 
making of other articles they are dried in 
chambers through which the waste hot air 
from the brick kiln is forced, 
to ean 
Train accidents in the United States for 
September include 113 collisions, 84 derail- 
ments and 6 other accidents, a total of 2038, 
in which 98 persons were killed and 235 in- 
jured. 
trains, in which 21 passengers were killed 
and 119 wounded. Employes killed were 2 
and injured, 110. Trespassers on trains and 
tracks were killed, 4; injared, 6. Defects of 
road-bed caused 10 of the accidents, negli 


Of this number, 74 were passenger 


gence of equipment 28, negligence in operat- 








ing 70, unforeseen obstructions 9 and unex- 
plained causes 86. The average of accidents 
per day was 6.77; killed per Cay, 3.10; in- 
jured, 7.88. The average killed per accident 
was 0.458; injured, 1.157. 

=: Ss 

W.M. Barr, Philadelphia, Pa., is about 
to bring out a very comprehensive book on 
Pumping Machinery. Mr. Barr has had ex- 
tended experience in this line of work, and 
from an examination of the manuscript and 
drawings we have no doubt the book will be 
the best practical treatise on pumping ma- 
chinery ever published. It will be 
erly illustrated with entirely original en- 
gravings, having nothing of the trade 
circular in its composition. It will be sold 
at a popular price. 

———_+4>e—_—__ 

The I. P. Morris Co., Philadelphia, Pa., 
has reprinted in a neat form from ‘‘American 
Foundry Practice,” by Thomas D. West, 
the ‘‘One Hundred Items that Apprentices 
Know and Remember.” This is a very de- 
cided compliment to the author. 

~_e- —— 

We have mislaid the address of Mr. Albert 
Kingsbury, who contributed a letter to our 
issue of Oct. 27, on ‘‘ Centrifugal Action in 
Ropes and Belts.” Will that gentleman 
kindly send his address? 

2 

The advent of the high-speed engine 
taught men the advantage of journals and 
boxes as nearly true as they could be made. 
Whatever other ends it served, it served this 
end admirably. 

SS = 


prop- 





There is a proposition to destroy all the 
baggage of all immigrants arriving at New 
York from any cholera-infected districts. 
Why not make the matter even by destroy- 
ing the baggage of the cabin passengers ? 

——— 

There is some stir because Japanese are to 
be imported to work on the Nicaragua 
Canal, at a wage price of ten dollars per 
month, No one ever supposed that American 
laborers would be found working there. 

ae 

It is said that the Cramps will build the 
new steamships for the Inman line, which 
are to compare favorably in every respect 
with the ‘‘ City of Paris” and ‘‘ City of New 
York.” 





——-_- 
We have no recollection of saying that 
If so 
The record of such ac- 


railroad accidents are growing less, 
we take it all back. 
cidents is getting away ahead of the average. 
Se 
It is rather odd—but it appears to be true 
—that a railroad train was delayed for two 
hours on a western railroad by frogs that 
covered the track. 
SS ae 
We have received several applications for 
We do not 
The place to apply 
for them is at the schools, 


catalogues of technical schools. 
distribute catalogues. 








Pomona, N. J., 


is to have a new cloth factory. 

Aniron foundry is to be built at Brownwood, 
Tex. 

The Dixon (Ill.) Knitting Co. will erect a new 
mill 

A broom factory is to be started at Anniston, Ala., 
by a stock company. 

Water-works are to be constructed in Naperville, 
Ill., at a cost of $100,000. 

It is said that a Chicago firm is going to locate a 
sugar factory at Lena, III. 

The Pittsburgh (Pa.) Shoe Co. expect toestablisha 
shoe factory at Jamestown, N. Y. 

The brass and iron works at Sandy Hill, N. Y., are 
building an addition to their works. 





The Laona creamery, at Durand, Il., has been in- 
corporated. The capital stock is $1,000. 
| 


| A cotton-tie factory is to be established at Hous- 
’ 


| ton, Tex., by M. Penniman, of Chattanooga, Teun., 

}and others. 

| Messrs. O'Neill and Kuett, silk manufacturers, 
have broken ground for their new mill at Lake 

i View, N. J. 





The mammoth stove works at Aurora, IIl., ar 
being increased by additions half as large as th 
present plant. 

The Grant Anti-friction Steel Ball Company 
Fitchburg, Mass., issue a price list of hardene: 
steel balls made at their works. 

Another window glass plant will be added ar 
Jeannette, Ill. It is claimed that when complete: 
it will be the largest in the world. 

A wrapping-paper-mill will soon be built on th: 
old Fairchild woolen-mill site at Malapardis, N. JJ 
Mr. Walter McEwan is at the head of the mov: 
ment. 


The Cumberland Glass Manufacturing Company 
at Bridgeton, N. J., recently broke ground for th: 
erection of a large 12-pot flint glass furnace for the 
manufacture of prescription ware. 

The Stewart Co-operative Manufacturing Co. has 
been organized at Kalamazov, Mich., with a capita 
of $250,000. A large factory will be started 
there for the manufacture of fine soaps and toilet 
specialties. 

The Sussex Electric Light, Water and Power 
Company has incorporated at Deckertown, N. J,., 
with a capital of $7.000. Incorporators. J. D. Sim- 
mons, B. W. Decker, H. D. Van Baasbeck, C. A. 
Wilson and S. M. Young. 


C, A. Adams, a paper box manufacturer of Wor 
cester, Mass., is looking over the ground in Skow 
hegan, Me., and if he finds affairs satisfactory, and 
can have the work of the Keene shoe factory, he 
willestablish a business there that will employ 50 to 
75 hands. 

The Columbia Shoe Manufacturing Company, of 
Haverhill, Mass., is corresponding with the Bidde- 
ford (Me.) board of trade, with a view to locating a 
factory there, contingent upon Biddeford citizens 
taking $30,000 stock in the enterprise, which is cap 
italized at $200,000. 

A new glass factory is to be started at Richlands, 
Va., in the early part of next month. Its chief prod- 
uct will be pressed and prescription ware, iron 
mold and chimneys. The factory is to have 12 pots, 
and will employ from 65 to 75 expert glass blowers 
and about 300 hands. 

Brazil Foundry and Machine Shops (Crawford & 
McCrannon), Brazil, Ind., send us a well-arranged 
and illustrated catalogue of plain engines, hoisting 
and haulage engines, pumps, etc. There is a good 
deal of useful information in the catalogue in ad- 
dition to purely trade matters. 

The Oi], Fuel, Heat and Power Company has 
been incorporated at Camden, N. J., to manufac- 
ture the hydrocarbon patent burner. Capital, 
$100,000. Incorporators: H. B. Apple, J. V. Lafferty 
and William Field, of Philadelphia; J. B. Apple, of 
Ardmore; and H. C. Hains, of Camden. 

The stove foundry of Noyes & Goddard, at Waiter- 
ville, Maine, was burned recently. The works 
turned out about 12,000 stoves a year, employing 
about twenty men, and they will at once be rebuilt 
on a somewhat larger scale. Architect A. G. 
Bowie, of Waterville, is already at work on the 
plans. 

The Globe Sewing Machine Company has incor- 
porated. Will manufacture sewing machines in 
Newark, N. J. The capital stock is $300,600, and 
the incorporators are George Livingston, Otto Hert- 
man, Samuel Ayers, H. S. Beattie, Louis Hauck- 
house and V. C. King, of New York, and T. J. 
Watkins, of Newark. 

The Columbian Steam Pump Company is build- 
ing a factory for the manufacture of irrigating 
railroad water tanks and other pumps at St. Paul, 
Minn. The machine and erecting shops will be 
50x150 feet in dimension. Other buildings in- 
cluded in the plant are engine and boiler house, 
tool house and pattern room. 

The following corporations have filed articles of 
association with the Secretary of State of Michigan 
recently : Lafayette Mining Co., Ontonagon, Mich.. 
with a capital stock of $500,000; Whitehall Silver 
and Brass Mfg. Co., Whitehall, Mich., capital, $10,- 
000; Howarth Reversible Sash and Sash Center Co., 
Detroit, Mich., capital, $20,000. 

National Sugar Refining Company, of Trenton, 
N. J.. has incorporated. Capital stock, $750,000. 
The company will commence business on $445,000. 
Benjamin H. Lowell, of New York, Nathaniel Took- 
er and John 8S. Hawley, of East Orange, are among 
the incorporators. The company will refine sugar 
and manufacture syrups at Jersey City. 

There is water-works agitation at Braintree, 
Mass.; Denver, Col.; Grand Haven, Mich.; Niagara 
Falls, N. Y.; Galveston. Tex.; Granite City, IIL; 
Ballard, Wash.; Garfield, Wash.; Bridgewater, So. 
Dak.; Provincetown, Mass.; Davenport, N. Y.; Hot 
Springs, So. Dak.; Roann, Ind.; Columbia, Mo.; 
Mayville, N. Y.; New Wilmington, Pa. 

A certificate of the incorporation of the Mechanic 
al Rubber Company was recorded recently at the 
N. J. County Clerk’s office. The incorporatogts are 
William Barbour, John P. Townsend, Henry W. 
Cannon, James B. Ford and David King. The capi- 
tal stock is $15,000, and the object of the company 
is the manufacture of india rubber goods. 

Messrs. Schwenke, Kirk & Co., 26 Church street, 
New York City, are putting on the market a new 
photographic paper for copying tracings, which 
gives black lines on white ground. After exposure 
in the printing frame the only treatment required 
for developing and fixing the image is a plain water 
bath; no developing chemicals of any kind are 
needed, 

The Tudor Lron Works contemplate the erection 
of a 12-inch mill, in addition to their present plant, 
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t East St. Louis, Mo., to employ about 100 men. 
‘he building will be fire-proof, 200x100, and the 
ompany’s mechanics are now beginning the work 
f construction ina preliminary way. The works 
re at present fairly well employed, and about 800 
1en are kept busy full time. 

The Eastern Manufacturing Co., South Brewer, 
Me., whose large pulp-mill is one of the most suc- 
essful enterprises on the Penobscot, will build a 
saper-mill early next season. The new mill, for 
vhich arrangements are now being made, will con- 
iin two large machines, probably 108-inch, and be 
apable of handling all the pulp of the company’s 
ulphite-mill, which is now turning out about 90 
ons a week. 

The Hamilton Silk Manufacturing Company has 
een incorporated, with a capital stock of $25,000, 


f which $10,000 has been paid in. The st«ckhold- 
rs are as follows: Simon Lambert, New York, 
orty two shares; Henry Nathan, Pateison, eight 


hares; Isidore Dittenhoefer, Paterson, forty-two 
hares; Laura Sonneborn, Paterson. seven shares ; 
saac S. Lambert, New York, one share; David S. 
ambert, Paterson, one share. 


United Paper Company, of Paterson, N. J., has 


neorporated. Capital, $3,000,000, one-half eight per 
cent. preferred stock redeemable at par after ten 


vears, and one-half common stock. Stockholders, 
Robert Fulton, of Montclair; Charles F. Gankel, of 
Middletown, Ohio; Charles W. Avery, of Phoenix, 
N. ¥.; Andrew J. Swart, of Averill Park, N. Y.; 
Jacob C. Lane, of Elkhart, Ind.; and Elisha M. Ful- 
ton, of New York City. The company will manu- 
facture tissue paper. 


Each year witnesses an addition of one or more 
buildings to the mammoth plant of the Cumber- 
land Paper Mills, Westbrook, Maine. Work has 
been begun on the foundations for two new build- 
One will be an extension to the machine 
shop, 75x50 feet, two stories. This will be used as 
a storehouse for mill supplies and offices for the 
master mechanic, time-keeper and purchasing 
agent. The other will be 140x50 feet, two stories, to 
be occupied by calendars. 


ings. 


The Lodge & Shipley Machine Tool Co., of Cin 
cinnati, O., exhibited one of their mot«r gear lathes 
at the recent convention of the National Street 
Railway Association at Cleveland. The lathe at- 
tracted considerable attention and accomplished 
the remarkable performance of turning, boring and 
squaring a motor gear 23 inches diameter, 44-inch 
face, and 33¢-inch bore, in 17 minutes. This machine 
is meeting with general favor, not only for motor 
gear work, but for general machine work. 





Machinists’ Supplies and Iron. 





New York, November 5, 1892. 
Iron—American Pig—We quote Standard North- 


ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 


brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.25 to $13 for Gray Forge. 
Seotch Pig—Coltness is quoted at $21; 
for Eglington. 
Antimony—The market is firm. 
114c. to 11%c.; Cookson’s, 
1034c. to 10%Ec. 
Copper—The market is firmer. 
11.85c. isasked. but no business is re ported at this 
figure; manufacturers are supplied. and producers 
having sold large quantities are not eager sellers. 
Casting Copper is held at 10béc. to 1034c. 
Lead—An easy feeling prevails. The 
3.85¢., while 3.90c. is asked. 
Lard Oil—Prime City is quoted at 7@c. to 72e.; 
Western on spot at 69ce. 
Spelter—The market continues quiet and nominal 

1.40c. by the carload for New York delivery. 
Tin—The market is easy, business is somewhat 
restricted. Sales are reported at 20.60c. cash, and 
20.75e. for January delivery. 


*WANTED* 


* Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser 
tion. Seven words make a line, and the address aa 
desired to — should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. 

sare will be forwarded. 


and $20.25 


We quote L. X.. 
1134c. to 12¢c.; Hallett’s, 


For Lake Copper 


best bid is 


at 





Answers addressed 10 ar 


Wanted—Agents to sell calipers, ete.; liberal in- 
ducements. E. G. Smith, Columbia, Pa. 
Mechanical draftsman, two years prac. exp, is 
open for engagement. L., AMERICAN MACHINIST. 
A first-class draftsman, graduated and with expe- 
rience in steam and general machinery, wants to 


change position. Box 34, AMERICAN MACHINIST. 
A mechanical engineer, experienced in design 


and construction, desires a situation in New York 
or immediate vicinity. Address A, Box 1187, N. Y, 

Wanted—An experienced draftsman. accustomed 
to engine and saw-mill machinery. Address Box 
165 Vancouver, B. C., Canada. 

The supt. and chief eng. to the Goulds Mfg. Co., 
Seneca Falls, Y., is open for engagement Jan. if 
1893. Address R. H. Aldric h, Seneca Falls, N. Y. 


Wanted—Position as chief draftsman or ass’t to 
superintend’t, by a mech draftsman who has had 10 
years practical experience. Box 33, Am. MACHINIST. 


Wanted—Pegsition as sup’t or foreman; successful 
in the systematic mfg. 7 machine tools, automatic 
& interchg’ble mach’y. , Box 310, Florence, Mass 


Wanted Tool Dresser—Young energetic man can 
obtain good position by addressing Master Me- 
chanic, Swift & Co., Union Stock Yards, Chicago, III. 

Wanted—Experienced man who understands cut- 
ting bevel and spur gears. Address H. W. C., 2324 
N. 17th St., Philadelphia. 









other similar tool. Send for circulars. 


Bradley Hammers. 


If you plate, draw, square. taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY tHAMMER will soon pay for itself, by what it will save over any 


BRADLEY & COMPANY, Syracusg, N. Y. 
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MECHANICAL DRAWING. 


By Prof. CHAS. WM. MacCORD. 
Part I.—Progressive Exercises. 
Part II.—Hints to Draftsman. 
dito cloth 


JOHN WILEY & SONS, NEW YORK. 


oll AN ld i 
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at dy HAREM 








MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Compezions for Accuracy og I a sees. 
EVERY SCALE GUARANTEED. SEND F 
COFFIN & LEIGHTON, SYRACUSE. N.Y 





HOME STUDY OF 


MECHANICS 


To commence, students 
only need to know how to 
read and write. 

Send for FREE Circu 
lar to The | hte tae 
School of Mechanics 
Scranton, Pa. 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
= Makers of Implements for 
Pm Standard Measurements. 


Ov 500 


52,3 


in U ad 








Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


Crescent Gauge. 











INTo. ; 


1 
TRAVELING CRANE, 


CAPACITY, 3,000. 
PRICE OF MACHINE, - - $100.00. 
Timber, Bolts, Track Iron for overhead frame, 11.50. 
Send for Illustrated Cireular, giving full details. 


T. SHRIVER & (0.2225: 2o".5" 


NEW YORK. 


On Wood 
Overhead Beams. 








CENTER INDICATOR 


Sent postpaid on rece ipt of ~ 1.50, 


S. A. SMITH, 23 So. Canal St., Chicago, Ill. 


WHEN ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK’'S 
CountersHart. Some OF THE LARGEST 
SHOPS ARE TAKING THE 
otp CouNnTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest 
Combination 
dress 


Sibley & Ware, 


SOUTH BEND, ° 


Lever, 


ad- 


improvements, 
or Wheel Feed, 








INDIANA, 


A young German mech’l engineer (25) wants posi- | 1Ist-class draftsm. wants sit.: general and special 


tion in drafting room of a machine factory; screw | mach , power transmissions, tools: thor. technical 
factory pref’d; 14% yrs. shop prac. Box 32,Am. Macu. | education; good mathematician. K. K., Am. Macn, 
Wanted—Foreman for mach. shop employing 50} Wanted -E xpe planer hand to take charge of 


to 100 men in the vicinity of N.Y.; state experience, | planer gang on C cilien engine and heavy work in 


references and salary. Box 35, AMER. MACHINIST. | good shop: { Rinse pay to man exp'd in reducing cost. 
Mechanical engineer seeks a position in New | Address Henderson, care AMERICAN MACHINIST 

York; four vears’ experience. and first-class refer-| Wanted—A first-class draftsman competent to 

ences; good draftsman. Graduate, care Am. Macn. | take entire charge of our drawing-room. Address, 


stating experience, and salary required, Sioux City 
Engine Works, Sioux C ity, Iowa. 

Wanted—Thor. competent ,and reliable molder to 
take charge of small shop in Central New York; 
good opportunity for an energetic young man to 


Wanted—Three planer hands, 3 lathe hands, and 
2 floor hands, all first-class men. Sioux City En- | 
gine Works, Sioux City, Iowa. 


Wanted—Foreman for small foundry making 


machinery castings; one who can make it pay. £lVe | build himself up. oe iress T. H., AM. MACHINIST 
refs., and state salary expected. Box 26, Am. Macu. 
Wanted—A Ist-class tool maker; one who is fa 
Wanted—First-class tool maker for brass work | miliar with jigs a the duplication of parts; our 
manufacturing steam and plumbing goods. Apply | shop is devoted exclusively to the mfg. of auto- 
to the Ahrens & Ott Mfg. Co., Louisville, Ky. | matic eng’s H. McEwen Mfg. Co., Ridgway, Pa. 
Desiring to make a change on or about Dec. Ist | Wanted—I ’osition by mechanical draftsman; 15 


ning cut-off steam engines 
engine builders in 
but would prefer 
AMER. MACHINIST. 


vears experience G lesig 
with one of the leading steam 
this country; am still employed, 
making a change. AddressC. O., 
Wanted —Mech. draftsman; a graduate with some 
experience preferred; must be industrious, correct 
and quick; to sucha permanent position is assured; 
state experience, and wages expected, The West- 
ern Gas Construction Co., Fort Wayne, Ind 
Wanted—Foreman for boiler) shop employing 
about 50 men: the applicant must be familiar with 
the construction of stationary and portable boilers, 
tanks, ete.; state age. exp., and wages expected. 
Address, giving rets., Box 494, Titusville, Pa. 
Position in charge with live company wanted, by 
gn mechanic, experienced in deve loping 


I would like to secure position as boss planer 
hand: 12 years experience on light and heavy work. 
Planer, AMERICAN MACHINIST. 


Wanted —Mech. draftsman; must be thor. ac 
quainted with latest designs of printing and fold 
ing machinery: steady position to right man; state 
exp. and where last employed. Box 31, Am. Macu. 


Wanted—A draftsman well acquainted with ma 
chine tool work and jigs. Address, stating age, na 
tionality, et e, and salary expected, Ferra 
cute Machine Co., Bridge ton, 


Wanted—Position as foundry foreman; heaviest | 
class of engine and machine tool work; No. 1 man 
ager of men; Ist-class reference; strictly sober, ete. 
M. D., care H. O. Doty, 548 N. 3d St., Hamilton, O. 





light machinery, and patented articles, and build- 
A young man of twenty wants to work under in-| ing tools for mfg.same; similar position held for 
structions two years in a job machine shop; will! past 8 years. Ade ire ss‘ “Mass,” care Am. Macu 
nth if given a good chance to learn. C. : : ce : P 
ipage A cppeg fo rhe - ee Wanted—A superintendent of foundry in Ohio. 
Sen agate i $tons daily capacity, great variety of moderately 


heavy castings. About 30 men employed. He must 
bea Ist-class molder and good manager of men, 
a manof family, industrious and strictly temperate, 
Address B. B., AMERICAN MACHINIST. 


Wanted—A first-class salesman; must be a prac. 
mech'e, understand use of indicator, and be thor. 
familiar with Corliss engine; refs. required. Apply 
to the Hewes & Phillips Iron Works, Newark, N. J 


AMMERS wcities 


CLAMP 
DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM &CO., 
Worcester, 
MASS. 


SOFT GRAY IRON CASTINGS. 


From \% oz. to 1000 Ibs. 








Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 













rFARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design- 
Finest in Finish—Send for Cat- 
alogue. 











ee 


Small Castings a 


Specialty. Light machinery wanted to build. L. S. STARRETT, 
Athol, Mass., U.S. A. 
ONTARIO | RON WOR KS LonpDoN AGENT Cha > (oan hilt pte; 


21 Cross St 


CANANDAICUA, N. Y. 


, Finsbury, E. C, 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grade 
laners, and is Capable of Doing the Best and Finest Work. 











MASON’S 


New Patent Whip Hoist. 
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AS GQ3YNLOVANNYW 


One hundred and eleven in use at the largest 
new Hay depots in the World, of N.Y. C. & H. R. 
R. R. Co., “Sse St. & llth Ave., New York, and 
Lowell M. Palmer’s Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I. 


BORING «xo TURNING MILLS 


COMBININC EVERY IMPROVEMENT. 


14 SIZES~ FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


H.W. JOHNS’, ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting PR for Siena and Hot Water Pipes, Boilers, etc. 
ASBESTOS BOILTER COVERIWSS. 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings. Building Felts, Fire-Proot Paints, Liquid Paints, 
Asbestos Roofing, Etc. 
Jersey City, Cricaco. PHitavetenia, Boston, ATLanta, 
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Lonpdon. 


87 MAIDEN LANE, N. Y. 
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MACHINIST 


| NovemBer 10, 1899 








Wanted—A comp’t mach. shop foreman accust'd 
to mod. prac. on Corliss engines and other engine 
work; to one that has made an actual success (and 
none other need apply) a liberal salary will be paid; 
give present employment, age,and salary expect- 
ed, and how soon you can report. Box 29, Am. M. 

Wanted—An exp’d salesman for N. Y. City and 
vicinity to exploit and sell Corliss engines; must be 
comp’t to adjust engines, and know when they are 
prop’y erected, etc.; none but a man of address & 
good knowledge of steam machinery will meet our 
views; state experience, age and salary. Address 
Box 30, AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS — 


Advertisements will be inserted under this head at 
85 cents per tine, each insertion. Copy shold be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d-hd lathes & planers. S. M. York,Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,0. 
Bolt Cutter Heads a Spec’y. Am. Tool Wks., Clev.,O. 


Best Bolt Header in the world for $50. 
C. H. Baush & Sons, Holyoke, Mass. 


Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 


Address 


For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 
Light and fine machinery to order; Foot — 
Catalogue for stamp. E. O. Chase, Newark, N. 
For Sale—A well-equipped machine shop; price. 
$4,000. Inquire of H. F. Quickei, Harrisburg, Pa. 
We will rent or buy a small machine shop. Write 
terms, etc., to Shop, care AMERICAN MACHINIST. 
Wanted—Hardware specialties to build. send 2B 
cents for ** Eureka Knife and Shears Sharpener.” 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 


Designs & work’g draw’s of marine & stationary 
eng’s & boilers, gen’! mach’y, patent drawings. C 
A. Blomberg, 2262 North 19th St., Philadelphia, Pa. 

For Sale-—Corliss steam eng. 100 H. P., with boil- 
ers, shafting. etc.: a bargain for some one. Address 
Orrin E. Jones, 416 High St., Providence, R. I. 


Wanted—A machine to compress tablets and loz- 
enges, etc.; capacity, 300 lbs. or over per day. Ad- 
dress with price, descrip’s & samp’s, Jay, AM.MAcH, 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


Special. experimental or pon light machinery 
manufactured. Best equipped shop in the West far 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 





MACHINE TOOLS 


IN STOCK. 
LATHES. 


All sizes of FLATHER. 
“SS  SBGATEDELL. 
FIFIELD. 
One each, 14’'x6’ and 24''x12’ Fircnpura. 
One 78x15’ SELLERS. 


PLANERS. 
All sizes of Wurrcoms. 
<6) 6 PATER: 
One each, 30 ‘x8’ and 36''x8' PEASE. 


DRILLS. 
All sizes of PRENTICE. 

“0 66) RL AISDEEL,. 
One 5’ CINCINNATI RADIAL. 
One 8 NEWTON SLOTTER. 
All HENDEY 


sizes of and EBERHARDT 


SHAPERS. 
WRITE FOR PRICES. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 


84 in.x72in.x12 ft. Planer 2 Heads, H. & P. 
10 ft.x10 ft.x16 ft. Planer. 1 Head. 

62 in.x61 in.x9 ft, 2 Heads, Bement. 
72 in. x48x30 ft. 3 Heads. 

6% in x48 in.xl7 ft. do 1 do 

54 in. x42 in x2446 ft. do 2 do 

42in x42in.xl6ft. do 1 do 

39 in.x36 in.xl2 ft. do 
36 in x38 in.x8 ft. do 





1 do 
Powell Al. 


30 .n.x30 in.x7 & 8 ft.do 1 Head. 
26 in.x 46 in. x6 ft. do 1 do 
2h in. x24 in.x6 ft. do 1 do 
22in.x2lin.xift. do 1 do 


98 in.x30 ft Engine Lathe, Putman. 
90 in, x30 ft. Triple Gear Engine Lathe, Ames Al, 
50 in.x30 ft. Bed, ‘Triple Geared New Engine Lathe, 
30 in x28 ft. D. W. Pond Shafting Lathe. 


32 in. x12, 14, 16, 18 ft. Bed. New Engine do 
28in x12, 14, 16, 18 ft. do do do do 
21 in xl0, 12 ft. do do do do 
Win.x 74 & 8 ft. do 2d Hand = do do 
i8in.x 6,7 & 8 ft. do New & do do do 
17 in.x 8° ft. do do do do 
16in.x 6 & 8 ft. do do do do do 
l5in x 6&8 ft. do do do do do 
ld in.x 6 ft. do do do do do 


Car Axle Lathe, Bement, 

9 & L2in. Stroke Slotters. 

15, 16, 18, Zin. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers, 
20, 22 24, 28, 30 & 36 in. Drills. 
Bolt Cuttera, 

1 Bk. Geared Miller. U. V. Co. 
1 Brainerd No, 3 Miller, Al 
1100 and 3000 lb. Bement Steam Hammer. 
100 and 150 Ib. Steam Hammer 

42 in. Sellers Hyd. Wheel Press. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


SENSITIVE KNEE DRILL 


Both hands to handle work. 
Double capacity over old plan. 


SEND FOR CIRCULAR. 


BRADY MFG. CO.. 


83 Washington St., Brooklyn, N. Y. 


Good 








facturing. Write us. Moseley & Co., Elgin, Ill. 
DESIRA 


SECOND-HAND “MACHINERY. 


x 8 ft. Bement, at rot ir = 4-Jaw chuck. 

Heavy Good Too! Al condition, 
x 8 ft. Blaisdell, “Hise and Fall Rest, Power 

Cross Feed. Good as new 
x 6 ft. Hatfie ld, Rise and Fall Rest, com- 


16 in. 
15 in. 


16 in 
plete. Good as new, 
15in x6 ft. Blaisdell, Rise and Fall Rest, Chuck 
and Tools, 
12in.x 5 ft tratt & Whitney, Plain Turnin 
Rise and Fall Rest. Auto sto ase Feed. 
NERS. 
x 36in. x12ft. Gleason, Improved, one Head 
on Rail. 
30 in. x 30in. x 8 ft. Hewes & Phillips one Head, 
Spiral Geared, Fine heavy Tool. Good as new. 
20 in. x 16 in. x 5 ft. Lincoln, with a Centers. Good order. 
18 in, x 22 in. Blaistels ( rank Plan Good as new. 
f LLANEOU Ss. 
24in Drill Press, Ga Gear Sliding Head, 
Wheel and Lever 
6-Spindle Garvin Drill P ress. 
4-Spindle Pratt & Whitney vrill Press. 
16 in. Wright Geared Friction Shaper. 
No. 4Sti es & Parker Power Press. 
3 No. 2 Brown & Sharpe >crew Machines Auto. 
Chucks. Wire Feed, complete. 
1 Brown & Sharpe Surface Grinder. Al condition 
1 Whiton 2-Spindle Centering Machine. Good as new. 
15in. x 5 ft. Lodge & Davis, Turret La: he,4 Spring 
Chucks, 3 box tools. Good as new, 
No. 4 ne Ne Miller, Overhanging Arm, Power 
Good as new. 
Al condition, 


Good order 
ez. 
Good as new. 


42in. 
Good as new. 


Good as new. 
Good as new. 
Good as new, 
Al condition, 
Al condition. 


Al condition. 


No. 2 Garvin Miller, Power Feed with Vise. 
searess Heavy Bac k Ge ared, Miller, with Arm, 
36in.x 12in.Table, 3 ‘‘T” Slots Al condition. 
400 other new and second hand tools in stock. Write for full 
list and prices. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL STs. New YorR*. 


FOR SALE. 


HEAVY OLD STYLE LATHE, 60 in.x20 
ft., with 57in. Face Plate. Fair order. Price $350 

WHircomn PLANER, 24in.x5it. Good 

FITCHBURG SHAPER, 14 in. stroke, with 
traveling head. Complete. Latest pattern. 

1 opct “a DAVIS 2 

4 alt Ss 0 inch TRIPLE 

GEARED SHAPER. Good order. 





HENDEY SHAPER, 24 in. stroke, Good 
order. 
“ses TING MACHINE, 8 in. stroke. Modern 


yle. 
U Pacer BORING 
LL, 388in. Latest pattern. G _ as new. 
JONES & LAMSON No. 11) SCREW 
MACHINE, 21 hole. Chasing =, Turret 
Feed. Complete with pump, chucks and tools 


Al order. 
SHARPE NO. 5 SCREW 
Se SORne. Complete witb automatic 
chuc 
PRATT & WHITNEY 4 SPINDLE 
DRILL. Latest pattern. Good as new. 
RADIAL 


AND TURNING 






owt DERILL, 8 in. swing. Improved 

style. 

PUTNAME STYLE ENGINE psrer, 
24in.x12 ft. Cpd. rest and cross-feed. Used 3 
months. 

AMES LATHE, 20in. x10 ft. € omplete. 

BOILER BEN DING ROLLS, ‘Improved 
Style,” 8 and 10 ft. 


Write for what you want to BUY, SELL or 
EXCHANGE. 


J. J. McCABE, 


E. P. BULLARD’s | 68 Cortlandt Street, 
NEW YORK. 


N.Y. Mach’y Warerooms, 














ALL KINDS IN STOCK, 


Manufactory, SHEFFIELD, ENG. 
Chief Am, Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


FO 
TOOLS, 
DRILLS, 
DIES, &c. 











Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND 
83 & 85 Washington bt. 
Broox.yry, N. Y. 


SECOND-HAND MACHINERY 


For Sale at Very Low Prices. 
One 72x72x16 Iron Planer. 
One 60x60x20 Iron Planer. 
One 48 in. Swing Holly Lathe. 
One 19% in. dia., 30 in. stroke, single cylinder poppet 
valve, horizontal steam engine, good as new. 
Write tor prices 


HOLLY MANUFACTURING CO., Lockport, N. Y. 














BEVEL GEAR CUTTERS 


With Straight Backing to Teeth. 

Cuts free from drag. Cutters for Spur Gears, 
Twist Drilis, Taps, Reamers, and special forms with 
curved backing to teeth kept in stock and made to 
order, Slotting Mills, Angular Mills, Plain Mills, 
straight or spiral cut. For prices, address 


R. M. CLOUGH, Tolland, Conn. 





PULLEYS 


FOR 
Light Belts. 
JOHN ROYLE & sons, 


ATERSON, N. 









GUIDE | 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


m MILLING CUTTER BLANKS 


OF THE FINEST STEEL, 


ANNEALED. 


ror POWER EALIES 


for ELECTRICAL and EXPERIMENTAL work 
for TOOL-MAKERS, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. Elegantin design and 
superior in construction. The cheapest in the 
market, quality considered. Write for Catalogue 
and Special Discounts to 


THE SEBASTIAN-MAY CoO., kK 
SIDNEY, OHIO, U. S. A. 


A NEW SCREW PLATE. THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNING. 
These Plates have a stock with each die. The dies are our 
celebrated Adjustable Lightning Dies. Each Stock is of 
pe gly length and weight to suit size of die. Several sizes 
dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. Made by 


WILEY & RUSSELL MFC. CO., 


Wears ees 








Sof 


PittsBuRGH. 
Cuicaco 
New Yor« 

















How to get the best results with sca MUSHET’S ee 
STEEL.” Greatly imareasge zoat speeds and feeds ; then com 
a. work you turn off with that done by an other known 8 al. 

will make the first coat of ‘‘ Mushet’s”’ loo! t 


B. M. JONES & Co., 


SPECIAL Sole Bepresentatives in the United States. 
AND STEELS 11 & 13 Oliver St., BOSTON, MASS. 
TITANIC. L ‘ 143 Liberty S8t., NEW YORK. 





SEBASTIAN LATHE C0. 


117 & 119 Culvert St., Cincinnati, 0, 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


MACHINE WORKS, 


| THE CELEBRATED 


Se ENGINE LATHE 


| METAL-WORKING MACHINES 
| FITCHBURC, 
| MASS. 


9to15 in SWING 


Modern [esign. 
Valuable Features, 


CATALOGUE FREE. | 











FITCHBURG 


MANUFACTURERS OF | 


FITCHBURG 


AND OTHER S | 
SEND FOR | 
CATALOGUE E. 





18--neh ngine Lathe. 





J. L. TAYLOR 
PIPE AND NUT WRENCH. 


IPE & NUT WRENCH 
Ec.1, 1891 


C. H. REDMAN & CO., MANUFACTURERS, 
No. 216 HIGH STREET, NEWARK N. J. 

















Fine castings by new pressure process 
ual to hand cut work in Bronze, Brass 

+ ken. and German Silver. Mach n 

cents per 8q. inch 





ery Name-Plates 1'y 











ASK YOUR JOBBER OF WHOM YOU BUY YOUR SUPPLIES, TO Si0W YOU 


THE COMSTOCK PIPE CUTTER, 









With Abrading, or Scrap- 
ing Attachment, 
3urr and 






qho pus SIUL 







gai For Removing the 
Scale from the end of the 
Pipe while Cutting. 


Manufactured by H. COMSTOCK & CO., Fulton, N. Y. 


RETA 


iddeport Machine To! Works 


E.P.BULLARD PROPR. BRIDGEPORT. CONN 





*19qgNQ a{AIs PIO YIM 
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THE LARCEST AND MOST COMPLETE nei 
FILE WORKS IN THE 
WORLD. 








3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





7 BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasarer. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


MSS 


~~ Ss 


~— 





The above illustration is taken direct from a pootogrerh, and shows the interior of the first floor of a 
Ship Shed designed and built by us for The Newport News Ship Building & Dry Dock Co., at 
Newport News, Va. The building is 60 ft. in width by 320 ft. in length—with an 
overhang 12 feet wide on the outside entirely around the building. 

The door openings are every 40 ft.,and are made 40 ft. wide, 
so that teams can drive in and out, for taking in 
the raw material and bringing out 
the finished product. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 









Cc. W. 
SOUTH NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 


It is a 704-page cloth-bound book. 
A copy will be sent, express paid, to 
any one sending $1.00, and the money 
paid for book will be refunded with 
first order amounting to $10.00 or 
over. After getting the book and 
examining it, if you don’t think it 
worth what you paid, send it back, 
express a and your mony will 
be refunded. 


MONTGOMERY & CO., 


105 Fulton St., New York City. 


EVERY MACHINIST = MANY STEEL O00 og 
SHOULD HAVE A COPY OF 3 ee 8 40308 
MONTGOMERY & CO.’S 2 s sie He: t 3 
ps mvt i. TTT ® 
NEW TOOL GATALOGUE. Sse Sate ME 
b 
gs 


gee’ 





a SEESSES 
aye 19930 Luv 0} u19q3 Jejead s8op aso 
8 JO 408 |;wuIs 10 “Z] JO yo" w 10 408 


can be substituted. 
-—r 
[[Dy @ Jaye ‘8A0Qs BU 07878 


the thread wears a Heavier Screw 


“pauepiey pus opel 04397] Bmo19g [2938 qa AA 
0g [9239 Aavay s,yunog 27 


This Dog has a Very He 
jo 810879) 


8 





One Small Set of 8—by 1-4 inches to 20 inch, . $ 6.25 
One Set of 12—by 1-4 in. to 2in. continued by 1 2in. to4 in. 13.25 





These goods are for sale by CHAS. CHURCHILL & 
L’t’d. 21 Cross St., London. England 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, 


This valuable series of 106 articles 
having beea concluded, copies of the 


85 





Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


ADDRESS: 
By J.G. A. MEYER. 


. . . 
This valuable series of 93 articles | American Machinist, 
American Machinist containing 


daving been concluded, copies of the | ° 
€ \4 “4 
203 BROADWAY , them will be sent by mail to any address 


American Machinist containing 
—— we be sent bs nee to any wn : 

in the , Canada or Mevico, for $4 65, = _ in the U.S., Canada or Mexico, for 5.30, 
or single copies, 5 cts. each, postpaid. \ NEW YORK. or single copies, 5 cts. each, postpaid 


» Foote THE 


Re  $ “A0¢ (incu Ab 
| NARRAGANSETT Mac. (@ 


BOX 1008 PROVIDENCE,.R.I. 








SEND FOR CATALOGUE. 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc 











UTTIN 
Detroit, Mich. 


LELAND, FAULCONER & & NORTON CO, 








Bed-Rails, Tail and Head Stock. All one cast- | 
ing. 


studs. 











Lathes for Rapid Turning and Boring. 


Designed to handle cast-iron work on the same 


plan that the screw machine handles iron and steel 








Write us. 


Learn what we save you, 





* LODGE & SHIPLEY MACHINE Toot Co, 


108-115 CULVERT ST., CINCINNATI, O. 


Lathes for Duplication of Work. 





WNTOLS ALL SEIS De TILL TILT 





Pg fe TREY DE OTIS NG 


‘BUFFALO BLOWERS. 


EA A Be MAGE Af 4 1NZIFE RS TEE EGES, iv GEG LAG EF EIN ISLE 77 Be: 
BUFFALO FORGE Co. BUFFALO. N, WY. 


AZ Q2OKS _S7 IA 








COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
Agents wanted. J.T. SLOCOMB & CO., PROYV., RL. 


FRISBIE FRICTION 
































Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to vi 


W. 8. COLLINS, 45 and 46 Drexel B’Id’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 


PULLEYS »° CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 








HENRY CAREY BAIRD & CO., 


Tit WELLNGTON BetT Hoven, mses: remssums, ots an rer, 


Our New and Revised Catalogue of Practical and Scien 

Large or small] tific books, 87 pages, ov0., ,and our other, Canela ues and or. 

culars, the whole covering every branch of Science applied 

belts shifted from to the Arts, sent free and free of postage to any one in any 
driving pulley and] part of the world who will furnish his address, 


held at rest, and 


when machine 1s THE FOX PATENT OPEN SIDE SHAPER. 
gy to be started. No springing of ram. 
It dispenses with No overhanging table 


loose pulleys,saves Quick Return, Stroke 
belts, and is per- Under Perfect Control. 











: Can be Instantly Ad- 
fectly safe. Sasa + justed 1-16 in. or % in. 
It is cheap, ~ ry eS Screws to Monkey 


Write for descrip- 
tive circular and 
price list to 


Powerful, Quick, 
Accurate. 
Write for circular. 


Cut shows Holder in position 
beside driving pulley. 


COOKE & CO., 4 = +> THE FOX MACHINE C0., 
163 & 165 WASHINGTON STREET, NEW YORK, p — ff $25 N. Front St., 








GRAND RAPIDS, MICH 


And mention American Machinist. 














WORTHINGTON 
SAW STEAM PUMPS 


FOR ALL DUTIES. 


Hot Iron 
or Steel, 
A. R. KING MEG. CO., 


ERIE, tith & 12th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 





HENRY R. WORTHINGTON, 
NEW YORK, 


PHILADELPHIA, CHICAGO, 
DENVER. 


BOSTON, 
ST. LOUIS, 
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SUS bp LAND eels T_ ORt liebe f 


Establish ed in 1874. Corner Lake & Kirtland Sts,, Cleveland, 0, 
100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. 10%,0,10% Rests street, tow Yort. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


OLE MANUFACTURERS oF 


GRAHAM'S S GROOVED ‘SHANK TWIST — AND CHUCKS, 











Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


DRILL GRINDER. 








BROUILLARD & JONES TOOL CO., 


275 MAIN ST., SPRINGFIELD, MASS. 


Dies, Punches and Special Tools, 


ALSO EXPERIMENTING ON FINE MACHINES. 
Estimates Given Freely. 











THE WASHBURN SHOPS, 
WORCESTER, MASS. 








2B8and 4 ft. 
ARMS. 


Patented Nov. 3, 1891. 


RILL A MODERN 
BLL TOOL. 


14 in. x G ft. 
ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x 16ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Address DIETZ, GANG & 60., 


58 and 60 Penn St., Cincinnati, 0., U. S. A. 


ADIA 
ADIA 
ADIA 


RILL 














W. G. YOUNG MPF'G GO., mmc ct 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


cl TDL 


nt 
L | re MI oh Us 


Briose! 























SOB G62 HD GHTOHDOS 


ALUMINUM! 




















a STD 1 glee iaa 
=e Yo fa THE COWLES ELECTRIC SMELTING & 
+ 5a |FFEL& ESSE 
rKEUFFEL&ESSER co ALUMINUM COMPANY, 
} AND OHICAGO. Lockport, - New York, 
emgage pre Offer Pure Aluminum in Ingots, Slabs, 
Drawing Materials, Sheet, Wire and Castings at lowest market 
Surveying Instru- rates. 
ments, &c. Aluminum Bronze, Aluminum Brass, 











é 


Paragon Drawing Instruments, Extra and Best uality, 
German Drawing Instruments, Parag~ vn, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Disa. Scales, 
Triangles, T-Squares, Slide Rules, Standard Profile and 
Cross-section Papers. Catalogue to professional people on 
ap passe 2. 


Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
06GB OTHSH2VHSHSVSCVSIPLVSIeA 


STUART’S PATENT ——— WEDGE COUPLING. 
NO KEYS NOR KEY SEATING. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds 
without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, NW. Y. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 











es© ai i ee 
e + eet aby INTO ANY SHAPE DESIRED. 
U3 ee) J\se es BICYCLE MACHINERY A SPECIALTY. 








Se En ee ee 


ats TILE MACHINERY, 


WE MANUFACTURE is 
A line of Machinery 3 
for Tile Makers and 3 
Potteries. in 


Combination Crusher 4 
. and Pulverizer. 


Tile Presses with Steel # 


(Limited.) 
No.! Adams St., 


BROOKLYN, 








SAASIAAAASELIALILIZILE 





Nuts and Screws. 


PRESSES, 














\ Ww IE L Pug Mills, En- : 
DIES, > Tas SE pp coeettc te Dies, 
DROPHAMMERS\ i 87 > 5 8 E: sacxee I 
Punches and Shears, HE & Berner, 
owners ALSO OF Pig f INDIANAPOLIS : 
The Stiles & Parker Press Co. cs wuemne2 ‘. INDIANA. ¢ 
Sve AA a a 





AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
, STEAM PUMPS FOR ALL DUTIES. 
(THE BUFFALO STEAM PUMP COoO., 
“4 =) WORKS, BUFFALO, N. Y. 
: N.Y. CITY. 
BRANCH OFFICES {38-87 CLINTON STREET. ¢ CHICAGO, ILLS. 


THE CANTON STEAM PUMP CoO., ©45o%" 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNSAND IMPROVEMENTS. 
ABSOLUTELY First CLAss. 
Discounts and Terms on Application. 















nd . Cae ; 
1oxGExl2 Q/aXlaX 2/2 


THE DaviOSON STEAM PUMPS AND PUMPING ENGINES. 
wae? BEST MADE atthiss 


SITUATIONS, 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 


RUE’s LITTLE Grant 
LIFTING LOCOMOTIVE INJECTOR. 


Operated by one movement, its combining tube being 
adjusted by a lever which’ regulates the quantity cf 
water ; also closes the overflow when using the Injector 
as a heater. Superior to any other for Locomotive use. 


Send for new 1892 Catalogue, containing also useful general in- 
formation on use of Injectors, 


RUE MANFG. CO. 118 North 9th St., Philadelphia, Pa. 


PENBERTHY AUTOMATIC ItCIOR 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 


















& Pres ve ae io Sash) 
tke od ae | Ja 

























Size, - | 00) A AA) _B_| BB Y|_C_ ‘DD| EE |_F |_FF_ 
Per Cent. | 9g 9 | 98,92 98.92 | 9914 | 99.2| 98.7 99.2 98.17 | 98.98 x 94.98 











“The Efficiency, 9914 per cent., is a Phenomenal Result.” 
from Mich. University. 
‘The Penberthy stands very high in average Efficiency.”—J. F. 


ELsom. 
my Range 20 to 150 Ibs. Pressure. 
EASTERN DEPOT: | 


DONEGAN & SWIFT, 16 Oliver Street, 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 
tissues PHOSPHOR-BRONZE 


INGOTS & Antoun | 
REG.TRADE MARKS. | | INGOTS, CASTINGS, WIRE, SHEET &c. 


an 


Po sphortbronye ; 


—Report 


Lift 20 ft. Automatic and re-starting. 


WALWORTH MFG. C0., 





| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512, ARCH ST. PHILADELPHIA PA.U.S.A. 
|ORICGCINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND SOLE 

Makers or “ELEPHANT BRAND PHoseHor-BRoNzeE. 


BALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from }' to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3” in a short ae Aluminoid hard as hardened tool 
steel all sizes above 4’ Vrite for prices and samples. 


GRANT ANTI-FRIGTION BALL C0., Fitchburg, Mass. 
LATHE 


Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 





















VANDUZEN S3e%" PUMP 


THE BEST IN THE WORLD. | 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 








j fsttam 


7 to$7T5each. Address 


THE VANDUZEN & TIFT CO., 


102 to 108 E. Second St., Cincinnati, 0. 











FOR SALE BY 


SH Chas Churchill & Co, Lt, 


21 Cross St., Finsbury, 
London, England. 


Roct’s Torte Blast Rotary Blower 


FOR 


POUNDRIES, SMITH SHOPS, EUEVRA TO 
TUBES, VENTILATION, ETC 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 


Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND. 


§, S, TOWNSEND, Gen. Agt,),, 163 & 165 


Washington St. 


COOKE & C0., Selling Agts.) NEW YORK. 


In Writing Please Mention This Paper. 

















WIDE AWAKE anpb 


PROGRESSIVE MACHINISTS 


always write for our Cata- 
| log before buying 


TOOLS. 


IT COSTS NOTHING, 


STANDARD TOOL CO., 
ATHOL, MASS., U. S. A. 


























M1 
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COCHRANE MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs. and 
ISEPARATOR| =» 


drills from 3g to 
1% inches diam- 
The Best Apparatus on the REAMER. 
Market for 
Will work in 


eter. 
OBTAINING Dry STEAM 
AND REMOVING 
WATER, OIL, CREASE any position. 
And Other Impurities from 
Exhaust Steam. 
30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Price List. 













Runs with Steam 


AoW Compressed Air. 


~ J.G. TIMOLAT, 








“Harrison Safety Boiler Wks. f 
Germantown Junction, Puta, va. {OONG for Circular, oe 





THOS. H. DALLETT & C0., 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ma 
ELECTRIC MOTORS cxecer ine 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, tation": 


*» Complete Power Plants. 


The ONEIDA MFG. CHUCK 00, 


ONEIDA, N. Y., U.S.A. 


MANUFACTURERS OF 


LATHE AND DRILL CHUCKS. 


THE MONARCH CHUCK has the quickest reversing jaws 
ever invented. Single piece of metalinbody. Patent V hole in nut pulls 
jaw close to face of chuc k when gripping. Most durable and con- 


venient chuck in the market. Write for Catalogue, 


\ (} RIO N WORCESTER, MASS. 


Send for Illustrated Catalogue. 
CRANES, PORTABLE HOISTS, OVERHEAD — TROLLEYS, 


_SEND FOR CATALOCUE. 
Callowhill St., 


MARIS AND BEEKLEY PHILADELPHIA, PA. 
HIGH SPEED POWER 






































2343 & 2345 

















: TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, © 


Send for Cirenlars PHILADELPHIA, PA 
a 


and References. 








McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Buiing Machines. © 


Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time 
labor, and cutting away o 
whee Is, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
Conoes, N. Y. 


BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
HEADQUAR TERS forGEARS. 


_ 1892 Catalogue. 
® 80 Illustrations. 
. Price, 10 cents. 


CTL & BENDS. 


IRON, 
BRASS and 
COPPER 


PIPE. 
se ALL STYLES. 
THE NATIONAL PIPE BENDING 6O., 


82 River Stet, NEW HAVEN, CONN, 





PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 











' Water Tool Grinder. 













INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 


means of Pure Flake Graphite. Send fora 


Copy. —JQS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 











‘Wesleatt Chueh it, mc uid Sta thon t Tuty 0, a 






= 


SCROLL COMBINATION LATHE CHUCKS, 
BotH 3 anp 4 Jaw. 


LATHE AND “DRILL Diameter Will hold in 
Over all Side iws 


49-16 in | 512in. 
6 in, | 6 1-20n. 
712 in 8 in, 
1018 in 12 in, 
13 14 in. 15 in. 
16 

1 


Manufacturers of all kinds of 


ts aa AU 


In 18 in 
8 


vit dlustrated Gabalogus, 3" 
"THE HORTON LATHE CHUCK. P 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Universal Chucks, Independent 
’ Chucks, Combination Chucks, 


Of Every Description. Send for 52 page Illustrated Catalogue, 


| The E. HORTON & SON CO., Windsor Locks, Conn., U. §. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch, 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK Co., 


HARTFORD, CONN, 


LATHE AND DRILL CHUCKS. 


in 21 1-21n 
{ in 6 in. 
in. 30 in 
in. = in 
in. in. 





WESTCOTT S PATENT, 








We now carry 





Buyers should n¢ - ey first 





and then price. We > made im- 
provements whic h gre satly inere 

the durability and accuracy of our 

sols lease Investigate ourclalinn 

We. ‘arry a large variety in ste ck, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 


SECTION INDPT. 


; PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 





SKINNER 


gp CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
—~Also, DRILL CHUCKS.— 
SKINNER CHUCK CO. 
NEW BRITAIN, OONN. 






CHUCKS 


. Br 5G NEW REVERSIBLE JAWS 
(DOVETAILED). 
92 Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 





Send for aataseue. 


POSITIVE DRIVING DRILL GHUGK. The NATIONAL 
For either straight or taper Shank Drills. ll F S IN DEPENDENTS, 
~_ Has the rll UNIVERSAL, 








Power of Taper Socket COMBINATION, 


together with all the Strongest. Easiest to change. Best finish, Reversible 
~ Re Jaws (patented) givin bchan os inolngio every possible 
advantages of the com-| Gesired position. NE W GATALO 2 i lustrated, sent 
mon Friction Chuck, | free. Liberal discounts. »t shi vith ress 
7 Write f Mustrated WM. WHITLOCK, X shipment. Add 
rite for ustrate 132d Street and Park Ave., New York City. 
Price List and Discounts 


to 


THE PRATT CHUCK CoO., 
Clayville, N. Y., U. ’s. A. 








DO YOUR 


TAPPING 





Leland Tapping Attachment, 
HAMPDEN TOOL CO. 


HOLYOKE, MASS. 
PRICES REDUCED. 


Can be operate a byanyone. Re quires no 
tres im ent fr ym one size of tap to another 
Is tree fromall ¢ adits stable fric tions ae , that 
peoain ‘ientific treatment ¢ ontinua ally. 


Send for conan 





‘SHIOMA DUP DIVO 





Wd ‘VWIH@’1naVW' IInd 
JIIqGIIA puev ptz 





THE HENDERSON MACHINE TOOL 


MANUFACTURERS OF 


>> Horizontai 
= Drill and 
















Boring 
Sheet Metal Presses, Shears, Tools, Etc. ; . _ 
Machinists’ Shapers, Milling Machines} aviing Column 
acing 
AND SPECIAL MACHIN . 
Correspondence solicited. ES Harnischfeger . Lathes. 
Milwaukee, Wis. - _ 
c 
HUGO BILGRAM, ruck 
, 440 N. 12th St., Phila., Pa. Grinders. 
\ Maker of all kinds of 
Boring 
} MACHINERY. Bars, &c. 
S ay Special facilities for Accurate Electric, 
rk. A Steam and 
Bevel Gears cut theoretically Hand 
correct, Cranes. 





PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINCS, 
ACCUMULATORS. 








. Watson & Stillman, Mfrs. =o. 


“hiya ge 
= MA HTB gna 


Hydraulic Riveter. 204, 206, 208 & 210 E, 43d &t., New York. Beam Punch. 
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~ PUTNAM MACHINE COMPANY, AMERICAN GAS FURNACE CO., Mt 



























ORIGINAL BUILDERS La, m7) uh — STANDARD DESIGNERS AND MANUFACTURERS ” 
esas! ans me in a AND ; : 
PUTNAM 2 i if Say LS ‘ 
. =» SEMI-STANDARD , : 

AUTOMATIC ENGINES. | New s. 
IRON PLANERS, BOLT Semi-Standard | LAT H E S. Send for Catalogue. Estimates made for any mechanica - 

CUTTERS, | UPRIGHT i operation requiring high, even and controllabk 
CHINES, |S HAPERS, ia \ i FITCHBURG, ° MASS., temperature. 
% i ie 

TOOLS, ETC. : oS No. 80 Nassau Sr., New York. j 
, —* THE STANDARD TOOL CO., Cleveland, Ohic 
For producing high Manufacturers of STRAIGHT-LIP INCREASE .) 


grade work at low cost, eee ——_- _ << TWIST DRILLS 
JOHN A. MILLIKEN i BEN designed and built | naa eon 
: Cn es sOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS, 
SUCCESSOR TO 


“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 

MILLIKEN & D’AMOUR 

Cor. John and Dutch ses., — UNGHLL & 0), ues FE AS |THE INGERSOLL MLL MACHINE CO., Rockford, Ills. U. §. A. 
| SLAB MILLING tm MILLING CUTTERS, HI 





Qe 























a. ' ae MACHINES 36 in. = | ANY WIDTH OF FACE, 
al} VE RSALr mm RADIAL DRS “ae. ———. : 
— SPECIAL MILLING 7 : a MILLING STRAICHT | 
UNIVERSAL RADIAL DRILL co Cucnl mOUSA | waea at a, owen | 
"THE McNAULL HAMILTON | JOHN BECKER MANUFACTURING CO., L 
poo (UNIVERSAL RADIAL MACE, VERTICAL ; 








DRILL. 


Patented. 


BEST THING OUT. 
Write for circulars to 


IR “S=5°""|MILLING MACHINES, 
a mover | TOOLS 


A et J 
thr iem 4 Bann | w 26’'and yan — and 







AND 





= es 


PT ap ee en DRILL Danese MACHINERY. 
As FAL KENAU, Pa. = ) — ASPECIALTY. | BRASS 
MANUFACTURER O = w.va Nee correspondence Salicited. 


SUPERIOR it INC H TATHES, TOOL 


eM CRANES, ETC oy an MAGRDNED 


Special Machinery designed and constructed. 


HURLBUT’S Patent Cut- 





FOUNDERS 
Water tn fh, 





iy BICKFORD 
DRILL €0,, 


BUILDERS OF 


UPRIGHT 


made on the most ap- 
proved plans. Are 
P strictly first class 

\ in wo rkm an- 

















os mate- 
rial and de- 




















Centerin Seees “as RADIAL 
. . ick AND PATENT UNIVERSAL 
h. F k . 
Mach ne adjustments UNIVERSAL | BY aoa eum e, 
3”, 4”, 8,6 tion of ane work Radial Drills. Ey ; CENTRE, DEPTH, ANGLE, 
ly of operation Boring & Turn- | || | Te Le GAGE 
. ee e une z js AS 
South Sudbury, Mass ee cctled, Sold_on their. merits, ing Mills.- SEOMES MFR'S FINE MACHINISTS TOO is. 
wm. Chas. Churchill & Co. Ltd Satisfaction guaranteed. Address for full par- = 3 PIKE or.., = SEND FOR LISTS 
A“ Agents, 21 Cross St., London, | “CUlars, LANDIS BROS., Mfrs., CINCINNATI, 0. CHAS CHURCHILL& CO.,LTD, AGTS. 
, England. Ww canaatiedaene Pa. 21 CROSS ST. FINSBURY, LONDON ENC. 
I MPROV ED 


10 and 20 inch CRANK SHAPERS. | 


22" Stroke can be changed while running. 

1a Stroke is positive and will plane to a line. 

t= Table can be removed and work bolted to 
Saddle. 

(= Craduated Swivel Vise. 

ts Vise has Centers for Taps, Reamers, etc. | 

(2 Head Swivels, and is Craduated. 

(= Rigid Box Table, T Slots on all sides. 

t Accurately Fitted throughout. 














i= Just the Shaper for the Tool Room, or for 
any work where accuracy is required. | 
t=” Also 20, 26, 28 and 32 inch Triple Geared 
Shapers. 
; COMPLETE MACHINE SHOP EQUIPMENTS. 
— He Cortlandt St. 68-70 So. Canal St. Market & Water Si. 823 N. 2nd St 


sa 23-25 Purchase St. 19N. 7th St. 82 So. Water St. 21-23 Fremont St. 


Coventry, England, ALFRED HERBERT. 


THE LODGE & DAVIS MACHINE TOOL CO, Wis. ckcmiur, ono 
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NORSE TWIST DRILL AND MACHINE COMPANY, 
New, Bedtor 


Monufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





s lid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








F ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 


MILLING MACHINES. 
Manning, Maxwell & Moore, 


sialic. ry ghee 111 Liberty St., New York. 
15 Phenix Buliding, Chicago. 








~ OUR SPECIALTY 


CRANK and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 6O ano 72 INCH 


BORING AND TURNING MILL, 


Write for New List, August 1st, 1892. 


H. BICKFORD, - Lakeport, WN. H. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 


ey 





























CINCINNATI, OHIO. 





NEW HAVEN MANFG. CO. 


_NEW HAVEN, CONN. 


0 | FAUN-WORKING © MAGHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 





2 BY 24 FLAT TURRET 
) > LATHE. 






Send for 
CATALOGUE 
for °92, 
JONES & LAMSON MACHINE CO., 


Springfield, Vt., U.S. A. 


MULLER LATHES 


7c . 
mee \ _—_ 
—_ " — ton 8 









= PATENTED. 
bee/ With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL agen 


Sth and Evans, CINCINNATI, 
London House: CHAS. CHURCHILLL & CO., L’t’ ny 
21 Cross St., Finsbury, London, E. C , E ng. 


GAGE aie WORKS, 


MANUFACTURERS 









i TOOLS, 


WATERFORD, 
N.Y. 


LATHES 
A SPECIALTY. 











Extra Heavy. 


LW. POND MACHINE 


IRON PLANERS. 


Latest Design. 





All Modern Improvements, 





GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATED 


AND 


NAPE, 


JACKSON, 
MICH. 
Write us for Photo 
and Prices. 












P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS, CHURCHILL & 0 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England. 


™ BARNES’ 


a7 ~ New Friction Disk Drill 

















FOR LICHT WORK. 


Has these Great Advantages: The speed can be 


instantly changed from 6 to 1600 without stop 
ping or shifting belts. Power applied can 'e 
m@ graduated to drive with e mal safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 
in drill breakage. 


W. F. & JNO. BARNES CO., 

1995 RUBY ST., ROCKFORD, ILL. 
t ENGLISH AGENTS, 

hme CHAS. CHURCHILL & CO., Ltd. 
21 Cross ST., FINSBURY, 

LONDON, E. C., ENGLAND. 


BARKER’S IMPROVED — 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 


Send fcr catalogue. 























FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 

| The Whipple 
=} & Armstrong 
* yeti (a, 


Tenn 





Vertical Drrit Presses, 12 to 52 
7 inchswing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 

and other Drilling Mac hine ry. E ngine 
Lathes, 12 to 24in. swing. Send for 

Catalogue } 





CO., WORCESTER, MASS. 


PRENTICE BROS., 


WORCESTER, MASS. 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. - MARK. 


FIFE CUTTING & = MACHINE, 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a speciaity. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 








SIX SPINDLE TURRET DRILLS 
For Sale by 
A. O. QUINT, HARTFORD, CONN. 
















HOLYOKE, MASS. 


Manufacturers of 


POST, 


p SUSPENDED 


AND 


: Tali 


From the 
> smallest to 
the largest. 








WORCESTER, 
MASS. 


Ps 
>” Swing. 


> 

« Jan. 14, 1891. 
19 
a2 
* - 

‘3 | { Mr. J. E. SNYDER, 
al. ° ORCESTER, Mass 
Say Dear an -In the equip- 

oan ment of our shop we included 

> 4 three ¢ of yo our Upright Drills, a 
_> >in., a 28in., and a 36 in, This 
126 che ice was the result of some 

~ observation on ¢ our part, and the 


result fully justifies the choice. 
Our opinion in a 
nutshell is, they 
> are of the highes st 
_— ef class in every re- 
\ Spex et. 
pe) )®) Yours very truly, 
: f ro Wheelock 
Engine Co. 
Edward K. Hill, 
Gen’l Manager. 





FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 


‘CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


Pipe Cutting and Threading Machinery, 








MILLING CUTTERS. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 


FINE TOOLS. 





PYoaukes Dkeleton a ele 


aia” 
Snowine’s who of | 


a hKelelow 
LULU 
an dInfant” 


2 
=) 
4 
sc) 
= 
~< 
r 
+' 
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Sno 
of 
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he OVO apbifachunans Ud: ules Z: 


San MeOOd tL KN auke 
Siiladeiphia SA 









Solid Die 


BOLT 


THREADINC 


AND 


TAPPING 


~ MACHINE. 


WE WILL GUARANTEE TO 
Changes from one sizeto another can be 


No complicated head to get out of order. 
BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 


WEBSTER & PERKS TOOL CO., 





New Automatic |’ 


do more accurate BOLT THREADING than any machine made. 


»madein one minute. 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A. 


ENGINEERING 
“THE ENGINEERS’ EPITOME.” 


writes: ‘ 





is the price of all of the engineering series which we publish. 


1,” “COMMON SENSE 


Notify me if you have any more, 


They are the most valuable little books I have had the pleasure to own. 


Published by MASON RECULATOR COMPANY, 


Manufacturers of Steam Regulators, Boston, Mass. 





3 for $1 POSTPAID 


“KEY TO 
STEAM,” and 
Phillipps, of Philadelphia, 
as I wish to have the whole series, 


IN MAKING 
Mr. H.C. 





AMERICAN 





MACHINIST 


| NovEMBER 10, 189 








WM. SELLERS & CO,, Incorporated 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


_ Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALESTATTER CO.,' 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 
ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


THE OPEN SIDE IRON PLANERS. 
THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 
East St. Lovis, ILu., Nov. 3, 1891. 


In reply to your inquiry as to whetber your Open Side Pianer 
We have had the planer 








HAMILTON, 
OHIO. 












GENTLEMEN : 
has proved entirely satisfactory to us, we Say yes. 
you furnished us, almost two years ago, con- 
stantly on the heaviest kind of work, mostly 
work that could not be easily done on an ordi- 
nary planer. We take very heavy cuts, and can- 
not say that we perceive any difference in 
stiffness or spring of tool in crossing the table. 
We consider it one of our most useful tools, and 
could not get along well without it now. 
Yours truly, 
H. ELLIOT, President, 
ELLiot FrRoG AND Switcu Co. 


ACME MACHINERY CO. 


LEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES 


FIRST PREMIUM, © CINCINNAT] CENTENNIAL. = 










. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT AUG, 25, 1885. 









O KEYS OR KEY SEATS! 


COMPRESSION SHAFT COUPLINGS. 
™ :. 


ICHOLSON’S 


iy ing il i 
i" 





MANUFACTURED BY w. H. NICHOLSON & “~. oinnee ono. PA. 


UNIVERSAL TRIMMERS for PATTERN MAKING. 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 
Each Machine inspected, and guaranteed to be in perfect working order, before shipment. 


RANCING IN PRICE FROM $10.00 UPWARDS. 


S. L. CROCKETT, Mfrs. Agent, 
DETROIT, MICH 


P. PRYIBIL, 


498-510 W. 4Ist St., 





Box 138. 





New York. 


MANUFACTURER OF 


Metal, Horn and fvory Working Machinery, 


ESPECIALLY 








Lathes of the Most Improved Styles 
and Latest Patterns. 


AGENTS WANTED. 


gas. E. LONERGAN & CO. 
211 Base St., Phila. 


Manufacturers of 


EXTENSION SPINNING LATHE. 
Made in Two Sizes. 


22” Swing or 44” Extended. Weight 1,400 Lbs. 
427? “ or 60’ * 3,000 ° 


LOW WATER ALARM 


Protect your Boilers 
and your Lives. 








i 


Burn less coal, and PATENT OILERS 
have the satisfaction of ’ 
feeling safe, by using Cylinder Sight Feed 


Cups, Government 
Regulation 


POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
** Reliable’? Steam 


_ It will prove a pe 


investment, 


Ashley Engineering Co, 


136 Liberty Street, 











Trap. 
New York City, asalingus free on 
Agents wanted in every State. application. 


BEMENT, MILES & CO,, 


he 2 OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, on 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


Philadelphia, 






ude 


SSA SC = 


NEW 63-INCH LATHE. 


THE HILLES & JONES CC. 


WILMINGTON, DEI 


—MANUFACTURERS OF— 











—FOR— ' 
Boiler Makers, Bridge Builders, Ship Builders, Ra''- 
road Shops, Locomotive and Car Builders, e 


cut sHows our PLATE STRAIGHTENING ROLi 


WYMAN & CORDON, “ona DAP 
































The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


SENSITIVE ORL. | om 


COPYRIGHTED TRADE-MARK. 


Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belis. 
Short belts discarded. 
Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 
Investigate. Read up. 
- 84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT. MICH. 


The Morton Key-Seating Machine 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 144-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel. also 

make it dovetail to insert f¢ athe r key. 

Will cut throug 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule. Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it. 

For particulars address THE MORTON M’F’G 
cO., MUSKEGON HEIGHTS. MICH, 


THE ERIE KEY-SEATING MACHINE. - 


MANUFACTURED BY 














STRAIGHT LINE ENGINE Co., Syracuse, N. Y., June 13, 189 
THE NEW PROCESS R RAW HIDE CO, SyRacusE N. Y. 

ave had one o * your raw hide bevel gea 

m...... now for over two years in a radial drilling machi 

where an iron one had broken. It not only has stood whe: 

the cast iron did not, but it shows no special evidence of wear 

Very respectfully, (Signed) 
PHE STRAIGHT LINE ENGINE C 0., JoHN E, SWEET, Prest 





GIANT KEY SEATER. 


Rack-( Cutting Attachment 
y-making Machines 
VALL k Y MACHINE CO. 
SaGINAW, MICH. 

The Falls Rivet & Machin 
Co., of Cuyahoga Falls, © 
have a Key Seater made by 
another firm. say the Giant 
is the best Key Seater on th 
market. The Marinette Iron 
Works at West Duluth, exp« 
rienced with other Key Seat 
ers, say the Giant is superior! 
in every respect. L. I 
Brightman, Pres. Brightmat 
Machine Co., Cleveland, 
Ohio, says he is personally 
= familiar with the principal 
- Key Seaters, and that the 
Giant leads them all. 
LONDON AGENTS: C harles Churchill & Co., Limited, 

21 Cross dt., Finsbury, E. C. 


_DRY STEAM. 




































full 
ag BURTON MACHINE Co., nom 
Oz Peac h St. . . ’ . 
Se ERIE, PA : The cut represents : Simpson's Centrifugal 
our Stationary and 
Portable Key = Seat Steam Separator. 
ing Machine. whict . : A 3 , 
me fully meets all the ! For Supplying Clean and Dry Steau 
ss requirements of a to Engines, Dry Houses, ete. 
= machine shop. They are furnished Place Separator as close to enginé 
—| with one, two or three Arbors, as f as possible, the steam taking a spira 
Ya} desired, to cut any width of key-seat | « course between the threads causes 
S up to 2 1-2 inches wide. | = | the water to be thrown by centrifuga 
— , 115-16 inches Arbor works i force against the outer walls, while the 
= in all bores from 1 15-16 bi dry steam goes through the small holes 
&S inches to 3 inches diameter to center of pipe. Steam can enter at 
cr ~ aa and cuts seats 12 inches | A or B, as convenience may require 
a hn s long. a ei i also used in conveying steam long dis- 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to tances, for Steam Hammers, Dry Houses 
6 inches diameter, and cuts seats 16 inches long. Ls Water Gas Generators, and for all pur 
4 7-16 inches Arbor works in all bores from 4 7-16 inches t« J poses where Dry Steam is necessary. 
14 inches diameter, and cuts seats 26 inches long . 
With an attachment for the purpose seats can be cut in holes | KEYSTONE ENGINE AND MACHINE WORKS, 
as small as 1 inch diameter, by one passage of the cutter. = 
Sr ake unagh 4a Rane Redick tebe ae minced on machine i Fifth and Buttonwood Streets, Philadelphia, 


can be detached from stand and used as portable machine, Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., | & A 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS, 
 Conigiats Steam Power Plants of Highest Attain- 
s able Efficiency. 
Address BUCKEYE ENGINE CO., Salem, 0. 
ONNeT No 10 Telephone Rullding, New York Cit 
” ew ior y. 
POR TUNTING, John Hancock Sid's patton, Mase.” N. W. ROBINSON, 97 Washington St., Chicago, IL. 


ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
A.M MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Sole Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


“OTTO” GAS ENGINE WORKS. | GAS s GASOLINE ENGINES 


SCHLEICHER, SCHUMM & CQ., STATIONARY and PORTABLE. All Sizes. 
33d & Walnut Streets, 151 Monroe Street, Dwarfs in Size, but 


Philadelphia. Chicago. Giants in Strength. 
New York Agency, 18 Vesey St. Expense one cent an 


hour ho 
35,000 SOLD. and requires but little 
MANY NEW IMPROVEMENTS 

































Wattention to run them 
FOR USE WITH ention this paper. 
OR GASOLINE Built in 17 Sizes, 1 to 90 H. P. Sar 
8 | A Self containe! Center Crank ¢ngine with an , 
‘8 
OVER 600 IN USE. 
other Gas Engine doing the same work. and under, carried in stock. | Jina 


Every Engine 
COAL GAS, AN DUZEN 
COMBINED out-bearing. Just the thing for driving 
Every Engine Tosted in our Chop. 


Guarantee Full 
articulars free by mail 
Vv 
NATURAL GAS GAS & GASOLINE ENGINE CO. Cincinnati, 0. 
5 . 
PRODUCER GAS, | The RACINE AUTOMATIC ENGINE fits 
en large manufacturing 
“OTTO” GAS ENGINES AND PUMPS. 
Consume 25 to 75 Per Cent. Less Gas than ANY Compost ane Economical, Allsizes 50 
Send for CATALOGUE M. 
PATTERN — MACHINERY. Racine Hardware Mfg. Co., 
Engine Dep’t. Racine, Wis. 





Lathes, 
Planers, 


Moaw ease’ | THE PERKINS DRAW STROKE TRIMMER, 


Band Saw, &c. An Indispensable Toa! 


wise for all Bench Woo 
Full Outfits. 
for any service whatever 


workers. Latest anc 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
cr F 7 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, ete , for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 
CONOVER pi 
* CONDENSERS. 


PERKINS & €O., 
BELT AND STEAM DRIVEN. 


Grand Rapids, Mich 
Compound Condensing Corliss Engine 

















FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of great 
strength. 
Stronger and more durable than iron forgings in any position or 








STOCKS, NEAVE & €O., 
Manchester, England 

on Independent Condenser. 
HANDSOME CATALOGUE FREE. 


THE CONOVER MFG. CO., 95 Liberty St., N.Y. 








IF YOU WISH TO OBTAIN 


Drv Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam,’ Mailed free 


THE POND ENCINEERINCG CO. 


Offices: ST. LOUIS, CHICAGO, KANSAS CITY, 





fA HARLES “Mu Re See - 

, 
52 Eee te ngs 
THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST,. MOST EFFECT- 
IVE and MOST ECONOMICAL 


device on the market for the 

= ation of machinery bear- t N G i N t CAST | N G S 

Liberal Discount to the Trade. %, 4, 4, 1 ano 2 HORSE POWER 
MANUVACTURED BY High Speed, Upright, Horizontal, Marine. 


Lackawanna Lubricating Co, | ~ {LLUSTRATED BOOKLET FREE. 
SCRANTON, PA. | a1. WEED & CO., 106-108 Liberty St., N. Y. 


THE ONLY SUCCESSFUL RADIATOR VALVE NOW ON THE MARKET. 


Lunkenhbeimer’s Foot Radiator Valve, now improved and reconstructed, is 
penewe arly intended for Hot Water Radiators. If you want a really successful valve, 
ry this valve ana you will use no other. 


WE GUARANTEE EVERY VALVE. 
Write for Catalogue and Discounts, 


THE LUNKENHEIMER BRASS MFG. CO., 


Mention this paper, CINCINNATI, O, 7 u. S.A. 


























WATTS. CAMPBELL Co. * > 6 


"MANUFACTURERS bby Sal bay 
_ _ ae IMPROVED = Pe: . - 
CORLISS STEAM ENGINES Nig! 
IN FULL bao lETy ek 


ConTRAcTS ower eee ce 
AKEN FOR [amecete Pr ANTSe 

















WAYN . _— 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


(Tandem Compound.) 








pee cli IRON WORKS Co. 


MEADVILLE, PA. 
New York, 15 Cortlandt St 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


4 "Dick & Church Automatic Cut-of Engine 


Single, Tandem Compound, and Triple Expansion. 
Horizontal Tubular and Manning Vertical Boilers, 












WESTON ENGINE cO., 


tee POST, 
Sst madly 
JULIAN SCHOLL CO, 126 Liberty St., N. Ye 


HIGH PRESSURE BOILERS 


AND 


| OMPLETE POWER PLANTS a 


a» AUTOMATIC 
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GEO. D. HOFFMAN, h2 Lake St., Chicago. 
aw SCIPLE & CO., dd & Arch Sts., Phila., Pa 








AUTOMATIC ENGINES. 











HIGH GRADE AUTOMATIC CUT-OFF ENGINES compouaS 


No other engine hasa perfectly balanced valve. D 


OUR GUARANTEE. WHO DARE MEET IT? 


engine Shall not run one revolution slower 
hens fully loaded than when running empty,and o duc-f I : 


tion of boiler pressure from the greatest to that necessayy)), 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pday- 
ment of one dollar Send for Catalogue. 


Branch Offices; I41 eberty St. New York. NY. J.H. aaa 


RIDGWAY, PA. 





412 Washington Ave. St.Louis, \o 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 









BRANCH OFFICES: 


165 Washington St., N. Y. 
46 N.7th St., Philade Iphiz a. 
77 Haverhill St., Boston, 


28 W. Randolph St., Chicago. 
99 Ist Ave., Pittsburgh, 
179 Race St., Cincinnati. 
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ROBB ENCINEERING CO. Ltd. 
Robb-Armstrong Engine, 


SIMPLE AaND COMPOUND. 


Containing all the best points of Standard American 
High Speed Engines, and several improvements. 


The MONARCH ECONOMIC BOILER, 


Strongest and most Portable Boiler in use. 


‘ontractors for high grade power plants, heating and 
ve will iting apparatus, etc. 


tice and works: AMHERST, NOVA SCOTIA, 


AC HIN E RY | fii STANDARD REVOLUTIONS COUNTER 
For Reducing and Pointing Wire, A. B. PITKIN MACHINERY CO. 


ESPECIALLY ADAPTED TO POINTING WIRF| Provivence, R. tl Boston, Mase 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, Send for 


$. W. GOODYEAR, Waterbury, Gt. | raten sion woton, 


ATTERNS 











Circular, 





Registers 2,000 
Revolutions. 








OF ALL KINDS TO ORDER. 
CONTRACTS SOLICITEL 


CINCINNATI PATTERN WORKS, 
W. L. MERSFELDER, Prop 
OINOINNATI, OHIO. 




























AMERICAN MACHINIST 





| NovEMBER 10, 1892 















vo _BROWN & SHARPE MEE. CO. 


sitceaiasesiichichaingy R. |. 


AUTOMATIC SCREW MACHINES. 


These machines are designed 
for automatically manufacturing 
screws, studs, nuts, washers, etc., 
from rods. 


They are more compact and are 
run with less power and operated 
with less lost time than other Au- 
tomatic Screw Machines of corre- 
sponding sizes. 

Catalogue mailed on application. 


MACHINE TOOLS 


ON EXHIBITION AT 


= 2 South Canal St., CHICAGO, ILL. 


S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


Four sizes. These are particularly 


ini 




















well adapted to general machine shop 





work, 






Full line of machine tools. Write for 






information on LABOR saving tools. 
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NEW YORK, 
& 138 LIBERTY ST. 





CHICAGO, 


PHENIX BLOG, 


PITTSBURGH, 
LEWIS BLOCK. 


JENKINS DISCS 8 HIGH STEAM PRESSURE. 


If you have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be Sap ernorery, There are 
dealers who sell Discs as “ Jenki ns,”’ when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK, 


LET, N. 


71 JOHN 8ST 

105 MILK anh ET, MOSTON, 
(3 are at FTA ST., PHILA. 

1 & 


3 N, CANAL ST., ’ CHICAGO. 
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THE YALE & TOWNE MFG-CO, 
STAMFORD CONN 
W YORK CHIGAGO.PHILA BOSTON 








Graduated 
Taper Attachment. 
Graduated 
Compound Rest. 
Graduated 
Power Cross-Feed, 
Graduated 
Tail Stock Spindle. 
Lead Screw Inside. 
Reverse in Apron. 

Cabinet Legs. 


. Capable of doing the 
- most — —— 


THE LODGE & DAVIS MAC HINE TOOL CO., cinSisnaTn o. 


NEW YORE STORE, CHICAGO STORE, CLEVELAND STOBE, PITTSBURGH STORE, 
64 Cortlandt St. 68 and 70 So. Canal St. 82 So. Water St. Mkt. and Water Sts. 


(2 See advertisement, page 16. 


THE GARVIN MACHINE CO., 








MANUFACTURERS OF AND DEALERS IN 


MILLING "MACHINES, 
SCREW MACHINES, 
TAPPING MACHINES, 
HAND LATHES, 
CUTTER GRINDERS, 
DRILL PRESSES, 
ENGINE LATHES, 
PLANERS, SHAPERS, 
POWER PRESSES, Etc. 


SPECIAL MACHINERY DESIGNED AND BUILT. 


A Full Stock of New and Second. 
Hand Machinery Always on Hand at 
NO. 1 UNIVERSAL MILLER. our Wareroonis. 


LAIGHT AND CANAL SIS., NEW YORK. 








in cast iron and 
Circular Milli 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S.A. 


Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 


steel. 
ng Machines for finishing grooves of sheave 


pulleys, faces and sides of large gear blanks. 
Turret Head Machines and Tools for boring and facing 


" hubs, pulleys and gears; for finishing keys and joints for 





' gas fixtures, air cocks, electric apparatus, and for turning, 
forming, and threading irregular pieces of circular cross 
section, in brass, iron, and steel. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





DROP FORGINGS AND 
MACHINISTS’ TOOLS 


OF EVERY DESCRIPTION 


UNEQUALLED IN QU 


ALITY AND FINISH 


THE BILLINGS & SPENCER CoO. 
HARTFORD, CONN. 
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GEO. W. FIFIELD, 


craphs 


mn. 






applicatic 


Lowell, Mass., LU. 8. A. 





Manufacturer of ENGINE LATHES 
from 17 to bv in. swing. Cuts, Photo 


and Prices furnished on 








inten 


ol 
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Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
PS or Supplies. 


W. P. DAVIS, 


Rochester, N. Y 








MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


swcmtvists” TOOLS AND SUPPLIES. 


The Celebrated 
F. E. REED 
16-inch Swing 
Engine Lathe. 


111-113 LIBERTY ST., NEW YORK. 
We carry the largest line of Tools and Supplies in the City. 











J. M. ALLEN, Present. 

WM. B. FRANKLIN, Vicr-PRresment. 
F. B. ALLEN, SEconp VickE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER 





The new edition of my Treatise on Teeth of Gears 
is sold at a reduced price. One dollar in cloth, and 
sixty cents in paper cover. Postpaid. Send stamps. 
GEORGE B. GRANT, Lexington, Mass. 























MANUFACTURED BY 


LANERS.... 
SPIRAL GEARED 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 


R GEARED 






AND 


0. 











_ Pillar Shaper. 25” Pillar ‘Shaper. 


TRING FON NN. 


OMANUFACTURERS OF 














24” Pillar Shaper, | CHAS. CHURCHILL & CO., L’ _— wi j 
. a ee 21 Cross Street, Finsbury, 0. t Agents | \_SENDfOR OUR OUR CATALOGUE: 
at —_ Manufacturer 
| J.M.CARPENTER #_ ali 





PAWTUCKET.R.I. 


APS & DIE 

















